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FOREWORD

This report describes a FORTRAN IV computer program for analyzing
incident and mon-incident data collected from freeways in

Los Angeles, California, The data was used in the development
of freeway incident detection algorithms., The data has been
collected from freevay loop detectors every 20 seconds. In that
the dats may be of use in many other applications, it has been
retained on magnetic data tapes. If a user wishes to use any of
the available magnetic data tapes or computer program, they
should contact the Federal Highway Administration, HRS-33,
Washington, D. C. 20590.

This report is being distributed on a limited basis to selected
researchers, a few Washington Headquarters specialists, and NTIS.

. 45
Charles F. Sche
Director, Office of Research

NOTICE

This document is disseminated under the sponsorship of the Department
of Transportation in the interest of information exchange. The United
States Government assuses no lfability for its contents or use thereof.

The contents of this report reflect the view of the California Department
of Transportation which is responsible for the facts and the accuracy of
the data presented herein. The contents do not necessarily reflect the
official views or policy of the Department of Transportation.

This report does not constitute a standard, specification, or regulatien.
The United States Government does not endorse products or manufacturers.

Trademarks or manufacturers’ names appear herein only because they are
considered essential to the object of this document.
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1. INTRODUCTION

The Los Angeles Arca Freeway Surveillance and Control Project (LAAFSCP)
provided the basis for this data collection study. Figure 1 shows the
freeways that are under LAAFSCP's control. The California Department of
Transportation had already installed loop detectors in the freeway lanes
at about one-half mile spacing on 42 miles of urban freeway. The detec-
tors werc connected, over phone lines, to a central computer which polls
each loop 15 times a second in order to build summaries of wehicle counts
and occupancy to be used in ramp metering control and incident detection.

This report volume contains instructions on the usage of a FORTRAN IV
Emg,ram to analyze the individual data sets in Volumes 1 and 2, Both
olumes 1 and 2 involved the collection of incident and non-incident data.
Data for Volume 1 was collected from various lecations on the 42-mile
loop, and data for Volume 2 was collected from a 1-mile highly instru-
mented section on the San Diego Freeway.
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2. LAAFSCP DATA TAPE AWALYSIS PROGRAY

2.1 PURPOSE

This FORTRAN IV program was written to process computer collected
pulse counts and durations from sensors on selected segments of 42 miles
of los Angeles freeways from nine-track magnetic tapes.

Computations of average occupancy percent and total volume counts are
performed for each sensor for which there is input data.

Estimates of volume per lane per hour, density, and average speed are
calculated for cach sensor from occupancy percent and/or tota’ volume
counts., Also, averages of active mainline sensors are computed for cach
freeway station.

This FORTRAN IV data analysis program is to be used with 800bpi,
nine-track magnetic data tapes that the los Angeles Arca Frecway
Surveillance and Control Project (LAAFSCP) real-time system has gen-
erated from loop sensors imbedded in the roadway of the 42 miles of
freeway under control of LAAFSCP using a 1/15th second sampling rate.

The input data tapes consist of three files as seen in Figure 2.
The first file (Header Block) contains the documentation information.
The second file contains the binary coded Lane Sensor Table (Lane Sensor
Table Block). The third file consists of binary coded vehicular de-
tecftnr crossing record blocks (Continuous Time Series Data Blocks).

This program will convert the input data tape Continuous Time Series
Data Block Records to time serial data for lane occupancies, volumes,
velocities and density.

The program allows the user the option of using default values or
changing key control parameters that control the time period, the time
intervals, and the freeway stations for which the time scrial data is
to be calculated. In addition, the user can specify that the documen-
tation information, Lane Sensor Table, and computed statistics be out-
put to a storage device and/or ocutput to a listing device. The sample
rate and the density conversion factor is also changeable.

This program is written in modular form. Most of the routines used
in this program can be used to build other programs.

2.2 PFOWRS

This program was written exclusively in FORTRAN IV. The program is
composed of a main calling or scheduling program with many small
subroutines and functions. (Figures 7 and 8§ show the relationships of
the different routines.) FExtensive use of Labeled Common arcas is
erployed., Input-output subroutines were held to a minimum,

3



HEADER BLOCK - PACKED ALPHANMERIC
(HARACTERS

1 - 3096 BYTE RECORD
- (4096 BYTE BLOCK)

END OF FILE MARK

LANE SENSOR TABLE RLOCK

- BINARY RECORDS
341 - 12 BYTE RECORDS
1 - 4 BYTE RECORD
- (4096 BYTE BLOCK)

END OF FILE MARK

CONTINDOUS TIME SERIES DATA BLOCK

- BINARY RECORDS
1 - 4 BYTE RECORD
341 - 12 BYTE RECORDS
- {4096 BYTE BLOCK)

CONTINUOUS TIME SERIES DATA ELOCK

- BINARY RECORDS
1 - 4 BYTE RECORD
341 - 12 BYTE RECORDS
- {4096 BYTE BLOCK)

END OF FILE MARK
END OF FILE MARK

FIGUPE 2

INPUT DATA TAPE FILE
G-TRACK MAGNETIC TAPE {ﬁl)
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FORTRAN was chosen to write this program because it secmed to offer
the best probability of being executable in most installations and there

is also & considerable amount of "mmber cnunching' involved in computing

the average sensor and station values from the input data tape.

Subroutines and functions are used whenever a process or procedure is
one or more of the following:

{1) Used in more than one place.
{2} Either input or output is involved:

(A} Input from a tape device.
(B) Output to a tape device,
(C) Output to a listing device.
(D} User-program commamication.

{(3) Subject to installation limits,
{4} Subject to change or mxdification.
(5) Naturally or logically similar or related tasks.

Input-cutput was limited to a few subroutines because the FORTRAN IV
Library READ and WRITE routines used by LAAFSCP would not allow input
or output of more than one Line Printer line without modification of
the FORTRAN Library or without using an Extended FORTRAN IV Library
routine.

Labeled Cormon areas are used for most arrays. When more than two
{2) arguments would have to be passed to another program or when an
argument is passed to one program and then passed to another program,
Labeled Commom is used.

There are approximately 11,250 words in Labeled Common.

The following order of specification statements was used in the
FORTRAN program modules and should be acceptable for most FORTRAN IV

compilers:

Type
DIMENSION

Labeled Common
FORMAT
ail executable statements

END



2.3 NWLYSIS PROGRAM QUTPUT FORMAT

Hardcopy generated by the analysis program includes the documentation
information and summarized traffic statistics as shown in Figures 3
through 5. The documentation information is fixed for each data set but
the traffic data summaries can be varied by the user to get the time in-
tervals or locations that he wishes.

Figure 3 illustrates the documentation information that is contained
on the tape. The entries on this printout will be:

Tape No. - This is the identification mumber assigned to cach tape and
is in the format YYMMDDAN, where:

YY - refers to the year

MM - is the month

DD - is the day

NN - is a mmber used to differentiate between data sets

collected on the same day

Traffic Code - The traffic density level as explained in the Data
Classification section of this volume.

Time Limits - These are the time limits for which data was collected
for this data set. Time is based on a 24-hour clock.

Incident Location - Used only on incident data sets to indicate the
two freeway stations between which the incident occurred.
Format is FFSSD, where:

FF - indicates the freeway involved or speed trap

ST - Speed Trap
SD - San Diego Freeway

£S - gives the freeway station
D - gives the direction of travel

N - North
S - South

Affected Segments - This entry gives the mumber of and locations of
the freeway segments from which data was collected. Free-
way scgments are in the same format as for the incident
locatiocn.

Incident Type - Used only for incident data sets to indicate what oc-
curred to affect traffic. Possible entries are:

TO0L - Traffic collision
DISL - Disabled vehicle

b



TAPE NO. 76073001 TRAFFIC CODE - 1 FROM 12:10:00 to 14:30:00

INCIDENT LOCATION: STOSN TO STO9N
AFFECTED SEGMENTS: 2

SEGMENT (1) FROM STOIN TO STI1ON
SEGMENT (2) FROM SD31S TO SD29s

INCIDENT TYPE: TOOL
VEHICLES INVOLVED: 4
LIGT DUTY VEHICLES -
WEATHER AND ROAD CODES:

WEATHER - C

VISIBILITY - S

PAVEMENT - D
DETECTION AND VERIFICATION: DETECTED AT 12:46:00 BY CODE §
VERIFIED AT 12:42:00 BY CODE V

LAND MARKS:  poot MILE - 28.21

INCIDENT FREEWAY GEQMETRY

M123456SRSCCS COMMINTS
GEOMETRY 1111100100000
INCIDENT SCENARIO EVENT TIMES
TIME M1234586SRSCCS COMMENTS
12:42:00 0001000000000 4 CAR ACCIDENT IN IA
12:42:00 0001000000000 GiP ON SCENE. 1 INU
12:50:00 0001000100000 3 CARS MOVID TO RT §
12:51:00 0001000100000 TOW TRUCK ARRIVED.
15:4:00 0000000100000 TOW TRUCK MOVED CAR
i3:04:00 0000000100000 LANE 3 TO RT SHOULDE
153:16:00 0000000000000 ALL CLEAR OF CARS OX
TRAFFIC VOLIME COUNTS: NONE
AIDITIONAL COMMENT LINES:
4 CAR T/C IN LANE 3.

FIGURE 3

ILLUSTRATION OF DOCLMENTATION INFORMATION
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SPIL - Spilled load

GANK - Gavking where people are looking at something either
on or off the freeway

NOTH - No apparent reason for the incident

Vehicles Imvolved - Indicates the total mumber of vehicles actively in-
volved in the incident. The total is then broken down into
three classes:

LIGIT DUTY VEHICLES - Cars, motorcycles and pickups
LIGHT TRUCKS - Vans and delivery trucks
HEAVY TRUCKS - Trucks larger than delivery van size

Weather and Road Codes - Weather codes can be:

C - Clear
L - Light rain
H - Heavy rain
Visibility can be:
S - Sunny
H - Hazy
0 - Overcast
F - Foggy
D - Dark
Pavement can be:
v - Dry
P - Damp
W - Wet

Detection and Verification - Detection is an indication if the inci-
dent was detected by the existing LAAFSCP incident detec-
tion logic. A code of 'C" indicates tlat the computer
detected the incident at the time indicated.

Verification is the method used to certify that there actu-
ally was an incident and not just a false alamm. The time
indicates when verification was made and the code indicates
the manner:

H - Helicopter
C - California Highway Patrol
V - Verification driver

Land Marks - This section gives physical refeicnce points to where the
incident occurred.

CALL BOX - Indicates the nearest freeway trouble phone and



is the format FFNWN, where "FF' indicates the freeway,
the same as under incident location, and "N indi-
cates the call box mmber.

LOOP STATION - Shows the closest loop station in the same
format as used under incident location.

POST MILE - Indicates the actual position according to post
mile measurements.

Incident Freeway Geometry - This section gives the lane configuration
at the incident site. The heading MI23456SRSCCS is broken
up into three sections, MI23456S5, R and SCCS, where the
first is the freeway proper, the next is used to indicate
a ramp and the last a collector-distributor road.

In the freeway section, the M refers to a median shoulder
and the 1 through 6 indicate freeway lanes with the lanes
nmumbered from left to right when facing in the direction
of travel. The S refers to an outside shoulder.

The R in the ramp section indicates the presence or absence
of either an on or off-ramp.

The collector-distributor road can show an S for the left-
hand shoulder, two traffic lanes and a right-hand shoulder.

A 1 placed under the letter or mumber indicates that the
item is present while a zero indicates that it is not.

For example:

M1234565RSCCS
1111100100000

This is a four-lane freeway with a median shoulder
and right-hand shoulder, no ramps and no collector-
distributor.

M1 234565RSCCS
11111101i00G0

This five-lane section has both a median and right-
hand shoulder and there is either an on or off-ramp.

M123456SRSCCS
1111100101101

This four-lane freeway with both shoulders.also has
a one lane collector-distributor with shoulders on
both sides.



Incident Scenario Event Times - The meaning of the geometry heading is
the same for this section as for the Incident Freeway Geo-
metry.

Entries are arranged chronologically with a 1 in the col-
ums that the comments refer to.

As an le, in Figure 3, the first entry is a 1 in col-
umn 3. This indicates that when the four cars involved
collided, they blocked one of the outside lanes. The QP
arrived at the scene at the same time the incident was
verified which as 1242, Alt h at 1250 threc cars were
rmoved to the right shoulder as indicated by a 1 in the §
colum, one car remained in the roadway as indicated by a
1 in coluem 3. At 1251 the tow truck arrived and at 1304
removed the vehicle from the outside lane to the right
shoulder. At 1316 the right shoulder was clear of all
vehicles.

Traffic Volume Counts - If manual traffic counts were taken within
the incident location, they will be recorded in this scc-
tion. The duration is time in seconds and the count is
for all freeway lanes.

Additional Comment Lines - Any comments that could not be fit into
the Incident Scenario section will be placed here using
the same abbreviations and codes.

Figure 4 is an example of the sensor index table. These figures give
a listing of all the active loops from which data was collected. The
1able is broken up into separate sections for cach of the segments and
tor the envirommental sensors.

The entries in the table are:

Sensor Index MNumber - This is the logical index number used to identi-
fy this sensor on this particular data set. This is the
number used to select records from the data set and will
not be needed by a user, unless he writes his own programs
to access data on the tapes.

Freeway Station, Direction, Lane Type and Mumber - This section iden-
tifies the physical location of the loop on the freeway.
The FWY STA DIR part follows the same format as uscd for
the affected segment.

Within the lane type codes, the on-ramps, off-ramps, con-
nectors and collector-distributor codes use suffixes of
"A" and '"B". The suffixes are nceded to establish a
unique identification because occasionally two separate
on-ramps, ctc., are associated with the same freeway sta-
tion.

10
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FIGURE 4
ILLUSTRATION OF SENSOR INDEX TABLE



SENSOR STATION

INDEX, LANE MBAT INDEX
NO. WY STADIR  TYPE NO. CODE ND.
34 &T 6 'R s 2 1
35 R S 3 1
36 ST 6 N SPD & 1
37 ST 7 N IANE 1 1 7
38 i LANE 2 1
39 S e IANE 3 1
40 . IANE 4 1
41 ST 8 N LANE 1 1 8
a2 ST 8 N LANE 2 1
43 ST 8 N IANE 3 1
34 ST 8 N LANE 4 1
45 ST 8 N SO 1 1
46 ST 8 N SFD 2 1
47 ST 8 N SPD 3 1
48 ST 8 N SPD 4 1
49 ST 9 N IANE 1 1 10
50 ST 9 N LANE 2 1
51 ST 9 N IANE 3 1
52 ST 9 N LANE & 1
53 ST 10 N IANE 1 1 10
54 ST 10 N IANE 2 1
55 ST 10 N IANE 3 1
56 ST 10 N IANE 4 1
7 ST 10 N SPD 1 1
58 ST 10 N SPD 2 1

SEGMENT (2) FROM SD31S TO SD29S SENSORS 59 64

SENSOR STATION

INDEX LANE MBAI INDEX
ND. FWY STADIR TYFE NO. CODE NO.
59 Sh 31 S IANE 1 1 11
60 Sh 31 S IANE 3 1
61 sh 30 S IANE 1 1 12
62 SD 30 S LANE 3 1

FIGUPE 4 (conTied)

ILLUSTRATION OF SENSOR IMNDEX TABLE
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INDEX
m.

63

INDEX

65
66
67
68
69

-
')

FWY STA DIR
D 29 S
8 29 S

LANE MBA]
TYPE NO. CODE
IANE 1 1
IANE 2 i

EXVIRONMENTAL SENSORS 65 TO 7¢

WY STA DIR

|
S
M
HA
HA
HA

ILLUSTRATION OF SENSOR INDEX TABLE

18
18
18
20
20
20

mEmEmmm

LANE MBAI
TYPE NO. CODE
ENVT 1 i
BNl 1 1
BNw 1 1
EWT 1 1
BVL 3 1
BaVW 1 1

FIGEE 4 (conTinuep)

i3

STATION
INDEX
NO.
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Pessible lane typd -codes are:

LANE - Mainline freeway

ONA, ONB - Freeway on-ramp

CFFA, OFFB - Freeway off-ramp

CONA, CONB - Freeway-to-freeway connector
CO\, CUB - Collector-distributor road

ENVT - Environmental sensor for t rature
i3VL - Environmental sensor for li;i:t

ENW - Environmental sensor for moisture

Lane mumber indicates the lane position within the station
and is mmbered from left to right when facing in the di-
rection of travel.

#

MBAI Code - Modified, bad, active and inactive state code for the
SCNSOorT.

Modified - The sensor was recently changed from the inac-
tive state to the active state, or vice versa.

Bad - A malfunction was detected for this sensor.
Active - The scnsor was collecting data at this time.

Inactive - The sensor was not collecting data at this

time,
Code
Number Meaning
Inactive
Active
Bad, inactive
Bad, active

Modified, inactive
Modified, active
Modified, bad, inactive
Modified, bad, active

Station Index No. - These arc the index mmbers that the user must
input, when starting the program, if he wishes to get a
summary of only some of the stations.

=4O s LA T D

For example, using Figure 4:

If STOIN to STO3N is desired, then 13 00 00 00 07 would
be used in the input parameters.

1f STOIN and STO3N to STOSN were desired, then 11 35 GO 00
would be input.

14
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Figure 5 is an example of the traffic data summaries that will be
printed out. The heading for each segment gives the time interval and
the station limits of the subtotal.

The vertical format of the date entries is:

HEABING

Mainline lane

Mainline station summary
Ramp, ccllector and connector individual lane data
Ramp, collector and cmm;:tor individual lane data
HIADING

The mainline station summary gives an average of the individual lane
values for occupancy, VOL/IN/HR, DENSITY and SPEED and a total of the
individual lane values for volume.

The data entries are:

OCCUPANCY - This represents the percent of time that a vehicle was
actually within the influence area of the loop.

VOLIME - The count of vehicles that pass over the loop.
VOL/IN/IR - Hourly volume per lane.

DENSITY - Vehicles per lane per mile. This value is calculated by
using occupancy and an assumed average vehicle length.

SPEED - A calculated speed (MH) from hourly lane volume, occupancy

and assumed averzge vehicle length, e.g., Speed = Volume/
(2.8 x occupancy).

15



TIME IS 12:15:00 FROM STATION ST IN TO STATION STI1ON

ST INLANEL
ST INLANE2
ST INLANE3
ST INLANE4

ST 1IN

ST 2NLANE1
ST INLANE2
ST 2NLANE3
ST ZRLANE4

ST 2N

ST 2NSPD 1
ST INSPD 2
ST INSPD 3
ST INSID 4

OCCUPANCY
12.09
13.58
14.16
16.22

14.01

OCQUPANCY
10.67
12.27
14.80
17.56

15.82

10.80
11.96
15.16
17.89

OCCUPANCY
11.24
12.47
13.11
14.60

12.86

OCCUPANCY
10.96
10.47
96.69
13.51

32,91

9.4‘
10.78
12.87
13.09

VOLUME VOL/LN/HR
125.00 1500.00
134.00 1608.00
126.00 1512.00
131.00 1572.00
516.00 1548.00
VOLIME VOL/LN/HR
125.00 1500.00
137.00 1644.00
119.00 1428.00
135.00 1620.00
516.00 1548.00
125.00 1500.00
155.00 1620.00
119.00 1428.00
137.00 1644.00
VOLIME VOL/IN/HR
127.00 1524.00
136.00 1632.00
128.00 1536,00
154.00 1608.00
525.00 1575.00
VOLIME VOL/IN/IR
127.00 1524.00
132.00 1584.00
41.00 492.00
132.00 1584.00
432.00 1296.00
125.00 1500.00
133.00 1596.00
132.00 1584.00
132.00 1584.00

FIGURE 5

DERSITY
35.85
38.02
39.64
45.42

39.23

DENSITY
29.87
34.35
41.44
49.16

38.70

30’24
33.48
42.44
50.09

DENSITY
31.48
Sd'!gl
36.71
40.88

36.00

DENSITY
30.64
29.31

270.73
37.83

g2.14

26.44
30.18
36.03
36.65

ILLUSTRATION OF TRAFFIC DATA SUMMARIES
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SPEED
44.31
42.30
38.15
34.61

39.84

SPEED
50.22
47.86
34.46
32.96

41.38

45.60
48.39
33.65
52.82

SPEED
48.40
46.75
41.84
39.33

44.08

SPEED
49.68
54.05

1.82
41.87

36.85

56.72
52.89
43.97
43.22



OCCUPANCY
12.56
13.11
15.82
12.78

13.57

OCCUPANCY
11.58
10.20
14.58
14.60

12.74

11.60
10.13
15.53
15.11

OCQUPANCY
10.56
14.24
14.91
15.93

13.91

OCCUPANCY
12.31
12.93
16.82
16.80

14.72

12.42
15.20
16.69
17.49

VOLIME VOL/LN/HR  DENSITY
128.00 1536.00 35.16
130.00 1560.00 36.71
132.00 1584.00 44.30

98.00 1176.00 35.78
488.00 1464.00 37.949
VOLIME VOL/IN/HR  DENSITY
128.00 1536.00 32.42
124.00 1488.00 28.56
141.00 1692.00 40.82
131.00 1572.00 40.88
524.00 1572.00 35.67
128.00 1536.00 32.48
125.00 1500.00 28.37
142.00 1704.00 43.49
134.00 1608.00 42.31
VOUIME VOL/IN/HR  DENSITY
125.00 1500.00 29.56
130.00 1560.00 39.88
151.00 1812.00 41.75
149.00 1788.00 44.61
555.00 1665.00 38.95
VOLIME VOL/IN/HR  DENSITY
125.00 1500.00 34.47
138.00 1656.00 36.21
148.00 1776.00 47.10
141.00 1692.00 47.04
552.00 1656.00 41.21
125.00 1500.00 34,78
137.00 1644.00 36.96
150.00 1800.00 46.73
143.00 1716.00 48.97

FIGURE 5 (conTinueD)

ILLUSTRATION OF TRAFFIC DATA SUMMARIES
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45.69
42.49
35.75
32.87

38.70

47.38
52.10
41.45
38.45

44.85

47.29
52.87
39.18
38.00

50.75
39.11
43.40
40.08

43.34

43.51
45.73
37.71
35.97

40.73

43.13
44,48
38.52
35.04



ST SNLANE]
ST 9NLANEZ
ST 9NLANE3
ST 9NLA

ST 9N
STIONLANEL
ST10NLANEZ
ST10NLANES
STLONLANES
STION

STI1ONSPD 1
ST1ONSPD 2

OCCUPANCY
9#51
10.16
14.73
15.09

12.37

OCCUPANCY
10.09
10.93
22.58
14.78

14.59

10.13
10.98

VOLUME VOL/IN/HR

124.00 1488.00
139.00 1668.00
151.00 1812.00
145.00 1740.00
559.00 1677.00
VOLIME VOL/LN/HR
127.00 1524.00
156.00 1632.00
168.00 2016.00
149.00 1788.00
580.00 1740.00
127.00 1524.00
136.00 1632.00

DENSITY
26,63
28.44
41,25
42.25

34.64

DENSITY
28.25
30.61
63.22
41.38

40.86

28.37
30.74

FIGURE 5 (conTinuep)
ILLUSTRATION OF TRAFFIC DATA SUMMARIES
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55.87
58.66
43.92
41.18

49.91

SPEED
53.95
53.31
31.89
43.21

45.59

53.71
53.09



Figure 6 is an example of the calculated speeds for the speed trap lo-
cations:

ST 2N

ST 4N

ST 6N

ST BN

ST1ON

Each page has a standard heading and each line is the calculated

speed of the speed trap station as encountered on the input data tape.
The time columns are the "on-times' of the sensors in military time, sec-
onds, milliseconds. The location columms show the station and lane.

and
The speed colums show the calculated speed for the current “on-times"
and the average speed up to and including the current value.

Figure 7 is an example of the averape speeds for the speed trap loca-
tion printed at the end of the program.
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TIME

UPSTREAM
1214:55.266
1214:55.200
1214:55.400
1214:55.666
1214:55.666
1214:55.600
1214:55.666
1214:55.666
1214:55.866
1214:56.000
1214:56.466
1214:56.533
1214:56.533
1214:56.600
1214:56.800
1214:56.933
1214:57.133
1214:57.333
1214:57.600
1214:57.666
1214:57.666
1214:57.600
1214:57.500
1214:57.800
1214:57.933
1214:57.866
1214:558.133
1214:58.533
1214:58.800
1214:58.733
1214:58.866
1214:59.000
1214:59.133
1214:59.133
1214:59.200
31214:58.400
1214:59.866

DOWNSTREAM
1214:55.466
1214:55.466
1214:55.533
1214:55.800
1214:55.866
1214:55.866
1214:55.866
1214:55.933
1214:56.066
1214:56.200
1214:56.666
1214:56.6606
1214:56.733
1214:56.800
1214:57.000
1214:57.133
1214:57.333
1214:57.600
1214:57.800
1214:57.866
1214:57.866
1214:57.866
1214:57.833
1214:58.000
1214:58.066
1214:58.060
1214:58_ 333
1214:58.733
1214:59.000
1214:59.000
1214:59.133
1214:55.200
1214:59.266
1214:59.400
1214:59.400
1214:59.600
1215:00.000

LOCATIQN

STATION LANE CURRENT

ST 2X
ST 2N
ST OX
ST10N
ST 6N
ST 4N
ST10N
ST 2N

Z 5

44984994494
YTErET

SLL2RRRUEERERRRE222

qUYRE4944949994949994949

e
ot

FIGURE ©

NmHhHHhmﬂwwmkmwhMHHH#PHMHNHHHHHhMHHﬁﬂ

SPEED
AVERAGE
61.36 68.11
46.14 56.10
92.28 67.81
91.59 65.17
61.36 59.05
46.14 56.53
61.36 62.84
45.97 63.16
61.36 63.20
61.36 65.82
01.36 67.76
92.28 63.65
61.36 68.05
61.36 62.83
61.36 62.27
61.36 64.53
61.36 52.52
45.97 56.44
61.36 52.60
61.36 67.70
61.36 59.07
46.14 56.02
92.28 64.77
61.36 64.70
92.28 58.21
61.36 63.18
61.36 62.82
61.36 56.98
61.36 68.00
45.97 63.01
45.97 55.94
61.36 64.74
92.28 67.90
45.97 56.35
61.36 64.67
91.59 62.50

ILLUSTRATION OF CALCULATED SPEEDS

FOR SPEED TRAP LOCATIONS



LOCATION AVERAGE

STATION LANE SPEED
ST 2N 1 68.00
ST 2N 2 63.18
ST 2N 3 63.01
ST 2N 4 55.94
ST 4N 1 65.78
ST 4N 2 63.65
ST 4N 3 85.83
ST ax 4 56.35
ST 6N 1 67.90
ST 6N 2 64.67
ST 6 3 59.07
ST 6N 4 52.60
ST 8N 1 64.74
ST 8N 2 62.50
ST BN 3 56.98
ST 8N 4 58.21
STi0N 1 65.17
ST10N 2 62.82

«STOPa 0
{FIN
FIGURE 7

ILLUSTRATION OF AVERAGE SPEEDS
FOR SPEED TRAP LOCATIONS
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2.4 DEFINITIONS OF COISTANTS AD VARIABLES
COMMDN /CNSTNT/ PROGRAM CONSTANTS

These scalar quantities are used throughout the program and con-
sist mainly of factors used in computing the statistical data.
All of the constants are either calculated or read directly as
input parameters except for NOSENS, which is part of the Header

2.4.1

Block.

Keyword  Type

GFACTR

CFACTR

PFACTR

UFACTR
AFACTR
DFACTR

MFACTR

MPTR

LFACTR

R

Purpose

Density conversion factor. Default value of
2.80 (one of the changeable input parameters)

Hourly lane volume conversion factor calcu-
lated from the updating interval.

Cccupancy percent conversion factor calcu-
lated from the updating interval and sam-
pling rate.

Updating time interval in milliscconds.
Averaging time interval in milliseconds.

Occupancy duration conversion factor calcu-
lated from the sampling rate.

Total mumber of sensors included in the in-
put data tape including the environmental
sensors (part of the Header Block informa-
tien).

The mmber of update intervals in an aver-
aging interval.

Total number of complete updating time in-
tervals (calculated from the starting time,
ending time, and the update interval).

The maximm mumber of raw occupancy dura-
tion and volume count tables used to cum-
pute the statistical date (MPTR = MFACIR +
1}.

Integer value specifying the form of output.

Listing time interval in milliseconds.
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2.4.2 COMMON /VRBL/ PROGRAM VARIABLES

This Labeled Common area variable is defined in two different
parts of the program, as follows:

These variables are pointers to the current raw occupancy dura-
tion and volume count tables, update interval and current time
indicators. These variables are all initialized in subroutine

FRMIRS.

Keyword  Type Purpose

LPTR I Points to the current raw occupancy duration
and volume count tables.

NPTR 1 Points to the next raw occupancy duration
and volume count tables.

IUPDTM I The counter for the current update interval.

UFDTIM 3 The current update time in milliseconds.

AVDTIM 1 The current averaging time in milliseconds.

LSTIME 1 The current listing time in milliseconds.

These variables are used for the speed trap portion on the

progra=,

Keyword Type Purpose

LPTR I Points to the current speed trap lane data
array entry. 5

NI'TR 1 Acaumulative counter of the number of
speed trap calculations. Used in SPDPRN to
determine top of page.

IUPDRN 1 The logical record.count output to tape.

IUPDST I The first on time of the logical record.

IUPDET 1 The last on time of the logical record.

LASTR 1 The last logical record flag. Zero if not

last, one if last.
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2.4.3 COMMON /BLOCKD/ INTEGER BYTE CONSTANTS

These integer values are used to decode the binary coded data
blocks on the input date tape.

Keyword  Type Purpose

IBYTE 1 Integer constant used to isolate one byte
(6 bits) from a four-byte word.

IHW 1 Integer constant used to isoclate two bytes
(16 bits) from a four-byte word.

2.4.4 COMMON /BLOCKI/ DATE AND TIME FERICD

Keyword Type Purpose
DATE I The input data tape date.
STIME 1 Initially the input data tape starting time.

It is changed to the time of the first
averaging time,

ETIME 1 Initially the input data tape ending time.
It is changed to the time of the last
averaging time, if different.

2.4.5 COMMON /BLOCK2/ PROGRAM CONSTANTS

These values are used only in subroutines PRMIRS and LSTPRM.
In TAPEQU the values are written to the output data tupe, if
requested. These values are equivalent forms of the time
period and time interval parameters plus the sample rate.

Keyword  Type Purpose

ISTART 1 The start time in the HMGS' format. One
of the changeable input parameters.

TSTART i The start time in seconds.

IFINAL i The end time in the HMMSS' format. One
of the changeable input parameters.

TFINAL 1 The end time in seconds.

SPLIR 1 The number of samples per second. One of

the changeable input parameters.
AVGINT 1 The averaging time interval in scconds.
One of the changeable input parameters.

1. HHBMSS: i is the hour, MM is the minute and SS is the second.
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2.4.6

2.4.7

Keyword  Type Purpose

UPDINT H The update time interval in seconds. One of
the changeable input parameters.

LSTINT 1 The listing time interval in seconds. One
of the changeable input parameters.

COMMON /BLOCES/

This common area is used to pass arguments between subroutines
CTSDBR and OCCVOL.

Keyword — Type Purpose

NUMBER 1 The record mumber of the current Continuous
Time Series Data Block to be decoded.

IONOFF 1 The on-off state of the record.

IMBAI I The sensor status of the record.

ISENS H The sensor index mumber of the record.
ITIME H ﬁ on-off time in milliseconds of the rec-

CCMMON /ARRAY1/ STATION AND SENSOR CROSS-REFERENCE DATA

Most of the Sensor and Station Cross-Reference Data is part of
the Header Block on each input data tape. These scalar quan-
tities and arrays contain integer values that allow the isola-
tion, selection, identification and output of selected freewsy
segments, stations or individual lane sensors by sensor index
numbers and/or station index mumbers.

Keyword  Type Purpose

TASGMT 1{2,5) Affected Freeway Segment Sensor Limit.
Table contains the beginning and ending
sensor index mumbers of the affected free-
way segments and environmental stations.

TOTSTA 1 The total number of freeway stations inclu-
ding environmental stations.

SINDEX 1{170) Freeway Station Beginning Sensor Index Mum-

ber Table. The beginning sensor index mum-
ber for a station index mmber.
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2.4.8

Keyword  Type
MLSTAS 1(2,4)
MLSTOT 1
ACTINS 1{170)
NSENS 1(170)
INDEX 1(341)

Purpose

Affected Freeway Sepment Station Limit Table.
Contains the beginning and ending station in-
dex numbers of the corresponding affected
freeway segments.

The total number of freeway stations exclu-
ding environmental statirns.

Total number of mainline sensors for each
freceway station.

Freeway Station Total Sensor Table. The
total mumber of sensors for cach freeway
station.

Lane Sensor Index Number Table. The sequen-
tial sensor index mumber. If the corres-
ponding entry is zero, the sensor data is
mt to be included in the statistical data.

COMMON /ARPAY2/ SENSOR DEFINITION DIATA

The Sensor Definition Data is part of the Header Block on each
input data tape. The scalar quantities contain integer values
that give the dimension of the literal arrays. These arrays
are used in establishing part of the Sensor Indexed Identifi-
cation Arrays in Labeled Common /ARRAY3/.

Keyword Type
NOFWYS i
FRWYS 1(8)
NLANTP I

Purpose

The number of possible different complete
freeway scgments. This is always eight.

A two-character code and a one-character
code, respectively, representing the free-
way and direction.

(1} SM E Santa Monica Freeway - E/B

(2} SM W Santa Monica Freeway - W/B

(3} SD N San Diego Freeway - N/B

(4) SD S 3an Diego Freeway - S§/B

(5) HA N Harbor Freeway - N/B

(6) HA S Harbor Freeway - S/B

(7) ST N San Diego Freeway closely
spaced loops - N/B

(8) -- Not Used --

The number of possible different complete
lane sensor types. This is always 20.
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Feyword  Type
INTPCD  1{20)

Purpose

A four character code representing the lane
sensor types as follows:

Naber i
T Character

Code Code Description of Sensor Type
1 LANE Mainline

2 (1% Collector distributors

3 DB Collector distributors

4 CONA Freeway connectors

5 CONB Freeway connectors

6 OFFA Off-ramp

; ONA g‘ff-

S ONB : m
10 VIOA Violation counter for

metered on-ramps
11 VIOB Violation counter for
metered on-ramps

12 ENVT Environment - temperature
13 ENVL Environment - light
14 EXVW Environment - moisture
15 QE On/off-ramp queue, not used
16 SPD Speed trap (ST)

17 POOL {Q»I]w pool car lane only
18 BElank Reserved for future use

2.4.9 COMMON /ARRAY3/ SENSOR INDEXED IDENTIFICATION DATA

These arrays are initialized by subroutine LSTIN by decoding
the binary values of the Lane Sensor Table Block records and
the Sensor Definition Data (/ARRAY2/). These arrays are used
to print the identification of a lane sensor.

Keyword  Type

TFWY 1(341)
ISTA 1(341)
IDIR 1(341)

Purpose

A two-character code representing the free-
way of the lane sensor.

A two-character integer value representing
the freeway station number of the lane sen-
SoT.

A one-character code representing the direc-
tion of travel of the lanc sensor.
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Keyword  Type Purpose

IINTYP I1{(341) A four-character code representing the type
of lane sensor.

ILND 1(341) A one-character integer value (1-0).

2.4.10 COMMN /ARRAY4/

2.4.11

This Labeled Comeon area variable is defined in two different
parts of the program, as follows:

COMMON /ARRAY4/ SENSOR INDEXED STATUS ARRAYS

These arrays contain integer values pertaining to the on-off
state, status and on-off time for a lane sensor.

Keyword — Type Purpose

MBAI 1(341) A one-character integer value representing
the status of the last lane sensor decoded
frmr:; Continuous Time Series Iata Block

LITIME 1(341) An integer value representing the last on-
off time in milliseconds of the last lane
sensor decoded from a3 Continuous Time
Series Data Block Record.

STATUS 1(341) A one-character integer value representing
the on-off status of the last lane sensor
decoded from a Continuous Time Series Data
Block Record. It is either the value one
for on or the value zero for off.

COMMON /ARRAY4/ SPEED TRAP DATA ARRAY
These arrays contain the last on time, accumulated speed and

total mumber number of speed calculations for speed trap loca-
tions.

Keyword  Type Purpose

MTIIMES I(341) The last on time of the speed trap sensors.

TSPD R(341) The total accumulated speed for the speed
trap sensors.

TONT R(341) The total mmber of accumulated speeds for

the speed trap sensors.
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2.4.12

2.4.15

QOMMON /ARRAYS/ RAW VALUE ACCUMULATORS

These two-ring buffers contain the integer values of occupancy
duration and volume counts derived from the Continuous Time
Series Data Block Records. There arc a maximm of 16 tables
corresponding to an update interval for both occupancy dura-
tion and volume counts.

Xeyword Type Purpose
IUPOCC  1(341,16) The raw occupancy duration accumulator
tables.

IUPUOL  1(341,16) The raw volumes count accumulatoer tables.
COMMON /ARRAYG/

This Labeled Common area variable is defined in two different
parts of the program, as follows:

COMMON /ARRAYG/ STATISTICAL DATA ACCUMULATORS

These ten arrays contain the average and total statistical
values computed from the Raw Value Accumulators. The values
are for the averaging time interval for each lane sensor or
for each station.

Keyword Type Purpose

ROCC R(341) The average lane sensor occupancy percent.

RVOL R{341) The total lane sensor volume count.

RVLH R(341) The average lane sensor volume per lane
per hour.

RDEN R(341) The average lane sensor density.

RSFD R(341) The average lane sensor speed.

ACCC R(170) The average occupancy percent of the main-

line sensors at a freeway station.

AVOL R(170) The total volume count of the mainline
sensors at a freeway station.

AVLH R(170) The average volume per lane per hour of the
mainline sensors at a freeway statiom.
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2.4.14

Keyword  Type Purpose

ADEN R(170) The average density of the mainline sensors
at a freeway station.
ASPD R(170) The average specd of the mainline sensors at

a freeway station.
COMMON /ARRAYG/ SPEED TRAFP DATA ARRAY

These arrays contain the speed trap sensor number, mainline and
trap sensor on times, calculated speed value, accumilated speed,
mmber of speed values in acammulated speed and the accumulated
average speed.

Keyword ~ Type Purpose

NISENS 1{(365) The sensor index mumber of the downstream
sensor.

NSTIME [{365) The on time of the upstrcam sensor of the
speed trap lane.

NETIME 1{365) The on time of the downstream sensor of the
speed trap lane.

SFEEDS R(565) The calculated speed of the speed trap lane.

TSPDS R(365) The calculated accumlated speed of the

speed trap lane.

TONTS R{365) The total number of accumulated speeds of
the speed trap lane.

ASPDS R(365) The average speed calculated from TSPDS
divided by TONTS.

COMMON /ARRAY7T/

This common area is used to pass arguments between subroutines
PRMTRS, LSTPRM, NEWLIM and LSTIMT.

Keyword  Type Purpose

BEGSTA 1(4) The beginning station index mumbers of the
freeway segments.

ENDSTA 1(4) The ending station index mmbers of the
freeway segments.



Keyword  Type Purpose

LIMITS 1 The station limit optiom. A value of zereo
indicates use of all the stations on the in-
put data tape. A value of onc imxlicates
that the user wants to delete some of the
stations from the computed statistical data.
One of the changeable input parameters.

2.4.15 OOMMON /BLANK/
This cormon area is the input buffer for the data blocks. This
coomon arca is used in four different subroutines with the ele-
ments defined as follows:
Subroutine TAPEIN
Koyword — Type Purpose

10BUT 1(1024) Contains either the Lane Sensor Table Block
or a Continuous Time Series Data Block.

Subroutine PSTNTP and CTSDER

Keyword  Type Purpose

NULL 1 Contains the mmber of records in the data
block.

CTSDR 1(3,341)Contains the data block.

Subroutine LSTIN

Keyword  Type Purpose:
LST 1{3,341)Contains the Lane Sensor Table Block.
NULL 1 Contains nothing.
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2.4.16 COMMDN /ALLIO/ SYMBOLIC UNIT NUMBERS

These values are initialized in subroutine NTLZI.

Keyword  Type Purpose

PUT 1 Listing or display device. Outputs change-
able parameter values for user verification.

GET I Input device. Gets the new values of the
changeabl parameters.

LP I Listing device. Outputs documentation in-

formation, lane sensor table and the com-
puted statistics, if requested.

TPIN I Tape device. Input data tape.
TPOUT I Tape device. Output data tape.

2.5 USER-DEFINED VARIABLES
OQUTHUT - An intsger value code specifying the form of program output.

LIMITS

UPDINT* -

L]

The default value is zero (0). The following values can be

used:

= ) - List documentation information and stop.

= ] - List documentation information and computed statistics.

= 2 - Write documentation information and computed statistics
to

=3~ Both 1l an:i

= 4 - List doc;mtanm information and speed trap sutistan:s.

= 5 - Write documentation information and speed trap statis-
tics to tape.

= 6 - Both 4 and 5.

An integer value specifying whether or not changes are to be

:

to the station limits of the freeway segments. Default

is no change (zero).

= 0 - Use existing station limits.

= 1 - Changes are to be made to the station limits (see sub-
routines LSTIMT (3.8) and NEXIMT (3.11) for details).

An integer value designating the updating time interval in

seconds. Default value is 20 seconds.

(AVGINT/UPDINT) must be a value of 1 through 15.
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AVGINT*

LSTINT -

ISTART -

IFINAL -

GFACIR -

An integer value designating the averaging time interval in
seconds. Default value is 60 seconds. AVGINT must be equal
to or multiple of UPDINT,

An integer value designating the listing time interval in
seconds. Default value is 20 seconds. Minimm value is
UPDINT and maximem value is AVGINT. Valid parameter only
when OUTFUT is one (1) or three (3).

A maximm of a six (6) digit integer value designating the
first averaging time for which statistics are to be averaged.
Default value is the starting time of the input data tape
(STIME). The program may adjust ISTART if it is less than
(STIME + AVGINT) to the greater of (STIME + AVGINT) T
(ISTART - AVGINT). The time is in the format HDMSS?,
Leading zeroes are opticnal and imbedded blanks are not
allowed,

A maximm of a six (6) digit integer value designating the
last averaging time for which statistics are to be averaged.
Default value is the input data tape ending time (ETIME).
The format is the same as ISTART.

An integer value designating the number of sensor samples per
sccond for which the Continuous Time Series Data Records were
collected. Default value of 15 times per second.

A real value designating a factor used in estimating density
and speed. Default value of 2.8.

2.6 RUHING THE PROGRAM
The program will nutl')ut the nine {9) key parameters with the default

values and the message

DEFAULT VALUES' to a display or listing device

(FUT) as follows:
DEFAULT VALUES

QUTPUT
G

LIMITS UPDINT  AVGINT LSTINT
0 20 60 20

ISTART IFINAL  SWPLRT GFACTR
070000 053000 15 2,800

MNOTE: (AVGINT/UPDINT) must be a value of 1 through 15.
LESS: 18 is the hour; MM is the minute and SS is the second.



INPUT REVISED VALUES

The program now expects any changes to be input through the input
device (GET). At this point, changes to the above key parameters can
be mdeeé if desired. The following FORTRAN READ and FORMAT statements
are used:

READ(GET, 225) OUTPUT,LIMITS,UPDINT,AVGINT,
LSTINT, ISTART, IFINAL,, SMPLRT, GFACTR
225 FORMAT (215,6110,F10.3)

QUTPUT and LIMITS are unconditionally replaced by the values read.
If the other values are greater than zerc, the value read is the new
:ﬁﬁd of the parameter. Otherwise, the above default values are re-

If any errors are detected, the program will output all of the
parameters, with the errored parameters rultiplied by a factor of
minus {-1} for identification, preceded by the message, 'IRRECOVERAELE
ERROR'. The program then continues as if it had just listed the de-
fault values. See section above. In other words, it is still pos-
sible to make the correction and continue the program. All of the
parameters should be input.

¥hen the key parameters are verified correct, the program will output
the parameters as follows:

Values to be Used

QUTPUT LIMITS AVGINT LSTINT
G g 60 20
ISTART IFINAL GFACTR
070100 083000 2.8500

The above will output the documentation information, the lane sensor
table information and rewind the input data tape and stop.

The following will allow changes to be made to the station limits
(LIMITS=1) as follows:

Values to be Used
OUTPUT LIMITS UPDINT AVGINT LSTINT

0 1 20 ot 20
ISTART IFINAL SMPLRT GFACTR
070100 083000 15 Z.800



Default Station Index Numbers

Beginning-Ending
16 20

20 16

0 ]

0 0

INPUT REVISED STATION LINITS

The new station limits are input using the following FORTRAN READ and
FORMAT staterent:

READ{GET,230) (BEGSTA(I),ENDSTA(1),1=1,4)
230 FORMAT (615)

If, for instance, only the second segment was wanted, the foilowing
would be input:

20 16 0 0 0 0 0 0
and the following would be output:
REVISED STATION INDEX NUMBERS

Beginning-Ending
20 16

0 0

0 0

0 0

From this point in the program, no other user-program cosmunication
is initiated. Processing of the input data tape proceeds according to
the code of OUTPUT. At the end of the program, the input data tape and
the output data tape, if present, is rewound to the beginning of tape.

2./ PRIGRATER'S WOTES

To change the mumber of tables in the raw occupancy duration and
pulse count ring buffers, three subprograms will have to be changed.
The assignment statement MCHECK=16 in subroutine PRMIRS will have to
be changed to the new maximm mumber of tables. The dimension state-
ments for the tables, arrays IUPOCC and IUPVOL, will have to be changed
in subroutines OCCVOL and ONVRT.

The CONDENSED QUTPUT DATA TAPE is a nine-track magnetic tape created
with the FORTRAN binary WRITE statement. All files consist of one or
more logical records, of the internal binary form, and consist of
Labeled Common arcas,as indicated. The format for this tape is as
follows:
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Static File One: (one logical record)

BLOCKl - Date

BLOCK2 - Constants not used in computing the statistical data
ARRAY1 - Sensor and station cross-reference data

ARRAY2 - Freeway descriptors

HEAD - Documentation information

END OF FILE MARK

Static File Two: (one logical record)

CNSINT - Constants used in computing the statistical data
ARRAYI - Sensor index data arrays

ARRAY4 - .Scnsur status data arrays

END OF FILE MARK

Variable File (first):

VRBL - Variabie scalars used in computing the statistical data
ARRAY6 - Computed statistical data for each update time interval
(UPDTIM)

Variable File (last):

VRBL - Variable scalars used in computing the statistical data

ARRAY6 - Computed statistical data for each update time interval
(UPDTIM)

END OF FILE MARK
END OF FILE MARK



2.8 AUTHOR
The LAAFSCP DATATAPE ANALYSIS PROGRAM was written and tested by:

Frank Bowers

CALIFORNIA DEPARTMENT OF TRANSPORTATION
District 07

Freeway Operation Branch

120 South Spring Street

Los Angeles, California 90012
213/620-2377

2.9 FLOWCHARTS

Figure § illustrates the processing flow of the LAAFSCP DATATAPE
ANALYSIS PROGRAM. Figure 9 is an illustration of the functional rela-
g;du?shizd between subroutines with report section mumbers of routines

':nt -
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3. PROGRAY MAIN; SUBROUTINES AL FURCTIONS

5.0 PROGRAY AT
3.0.1 PURPOSE

This routine controls the calling of the subprograms to be
executed. This is the main control program and executes calls
to the 8 major functional parts of the program: .

(1) Initialize the installation dependent variables.

(2) Input and decode decumentation information and control
information from the input data tape.

(3) Input and output of user changeable key parameters.

(4) Output of documentation information and control infor-
mation.

(5) Positioning of the input data tape to the proper posi-
tion.

(6) Computation and output of the statistical data.
(7) Speed trap data.
(8) Data tape rewinding.
3.0.2 SUBROUTINIS CALLED
The following subroutines may be calieﬂ by this routine:

Subroutine NTLI - Initializes the installation dependent
variables.

Subroutine TAPEIN - Input of documentation information,
centrol information and rewinding the tape.

Subroutine LSTIN - Decode the binary coded Lane Sensor
Table Block.

Subroutine FRMIRS

Subroutine NEWLIM
Nambers.

Subroutine FRNTHD

Subroutine LSTOUT
mation.

Input and output of the key parareters.

Input and output of the Station Index

Output of the documentation information.

Output of the Lane Sensor Table infor-
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Subroutine PSINTP - Positions the input data tape to the
proper position.

Subroutine OCCVOL - In conjunction with subroutine UPDATE,
these routines control the computation and output of the
statistical data.

Subroutine SPDONT - In conjunction with subroutine SPDUFD,
thesed.mutines control the computation and output of speed
trap data.

3.0.3 PROGRAM SYNOPSIS

The first call is made to subroutine NTLI to initialize the
installation dependent variables. The second and third calls
are to subroutine TAPEIN to input the first two files {rom the
tape. The first file contains the documentation and control
information, and the second file contains the Lane Sensor
Table. (See Figure 2 for input data tape format.)

Subroutine FRMIRS (MTIME) is called to permit changes to be
made to the default options and calculate program variables,
Then the Lane Sensor Table Block is decoded. If hard copy has
been requested, the documentation information and Lane Sensor
Table are output by calling subroutine PRNTHD and LSTOUT, re-
spectively.

If the station limit option has been set, a call is made to
subroutine NEWLIM to pemmit changes to be made to the station
for which the data is to be computed. And if hard copy has
been requested, the new documentation information and Lane
Sensor Table are output again by calling subroutines PRNTID
and LSTOUT.

Now if the output to tape option is set, the documentation
information, program constant and Lane Sensor Tables arc out-
put to a storage device.

Then subroutine FSINTP inputs the Continuous Timc Series
Data Blocks umtil it gets a record that is greater than or
cqual to the computed absolute starting time (MIIME).

Subroutine OCCVOL is then called to compute and output the
statistical data or subroutine SPDONT to compute and output
the speed trap data. After the input tape is processed, calls
are made to subroutine TAPEIN to rewind the input data tape
mﬂﬁcﬂls subroutine TAPEOU to rewind the storage device if
used.
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3.0.4 PROGRAM WORK AREAS

3.0.4.1

3.0.4.2

3.0.4.3

Switches - None

Counters and Accumulators

MTIME - The absolute starting time in milliseconds.
Calculated by subroutine PRMIRS and passed to subrou-
tine PSINTP and LSTIN.

ITBMPC - The record number in the first Continuous
Time Serics Data Block containing a time that is
greater than or equal to MTIME. Found by subroutine
PSTNTP and passed to subroutine OCCVOL.

Labeled Common

Areca: /JONSINT/

Variable: OUTPUT - Used

Arca: JARRAYT/

Variable: LIMITS - Used

3.0.5 FLOWCHARTS
Figure 10 illustrates the processing flow for FROGRAM MAIN.
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3.1 SUBROCTING CLEAR

3-1.1

3.1.2

341.3

3-1-‘

PURPOSE
This routine is called to clear the Statistical Data accum:-
lators prior to calculating the statistics at the update time
interval.
This routine is called from subroutine CNVRT.
PROGRAM SYNOPS1S
This routine consists of two DO LOOPS. The first DO LOOP
rescts the sensor accumlators to zero and the second DO LOOP
resets the station accumulators to zero.
FROGRAM WORK AREAS
3.1.3.1 Switches - None
3.1.3.2 Counters and Accumulators - I - DO LOOP pointer
3.1.3.3 Labeled Common
Area: [JARRAYS/
Variable: All of the variables are reset to zero.
FLOWGHARTS

Figure 11 illustrates the processing flow for subroutine
CLEAR.
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3.2 SUBROUTIIE CNVRT

3.2.1

3.2.2

FURPOSE

Computes estimated average and total statistical values from
the raw occupancy duration and volume counts. Values are com-
puted at each update time interval for the averagirg time in-
terval for each sensor and for cach station.

This routine is called by subroutine UPTATE. The following
functions are called:

VIH - Calculates hourly volume from sensor volume count.

DENSTY - Calculates density from sensor occupancy percent.

SPFEED - Calculates speed from sensor occupancy percent and
volume count.

Subroutine CLEAR is called to clear the output accumulaturs
each time this routine is called.

PROGRAM SYNOPSIS

After the output accumilators are reset to zero and a few
pointers are initialized, there are two (2) nested DO LOOPS
and three (3) pointers that control the order to calculating
the statistical values. The first pointer {I), the current
sensor index number, is the pointer for the cutside DO LOOP,
The second pointer (JPIR) is used in the inside DO LOOP for
the raw occupancy duration and volume count ring buffers.

The third pointer (IDEX) is for the current station. The
five (5) values computed for the sensors and stations are the
occupancy percent (ROCC, AOCC), the total volume counts (RVOL,
AVOL), the estimated hourly volumes (RV1H, AVIH), the esti-
mated density {RDEN, ADEN) and the estimated speed (RSPD,
ASPD). Temporary accumulators are used in computing the sta-
tistics to minimize computing time.

The steps involved for cach sensor are as follows:

The temporary scnsor accwulators (TROCC, TRVOL, TRVIH,
TRDEN and TRSPD) are set to zero.

If the sensor is the first sensor of a freeway sensor, the
temporary station accumulators {TADCC, TAVOL, TAVIH, TADEN
and TASPD} are set to zero, the current lane counter (CNDINS)
is set to zero, and the total mumber of mainline sensors for
the station is set.

The inner DO LOOP then calculates and sums the statistical

values from the raw occupancy duration and volume count ring
buffers for the mmber of update times in the averaging inter-
val (MFACTR) using the temporary sensor accumulators.
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3.2.3

The temporary sensor accumulators are then divided by the
mmber of update intervals in the averaging intervals (FACTRM])
except for the volume count (TRVOL) since the total is wanted.

The sensor acamulator arrays are then set to the terporary
sensor accumilators.

The current lane counter is increased by one. If the cur-
rent lane counter is greater than the mmber of mainline sen-
sors for a station, the next sensor is processed; otherwise,
the temporary sensor accuulators are added to the temporary
station accumilators.

If the current lane counter is equal to the mumber of main-
line sensors for the station, the station accumulator arrays
are set equal to the temporary station accumulators divided by
the mmber of mainline sensors for the station and the station
pointer is incremented by one. Processing continues until the
total mumber of sensors (NOSENS) have been processed.

PROGRAM WORK AREAS
3.2.3.1 Switches - None
3.2.3.2 Counters and Accumlators

FACTRM - Floating point value of the number of update
times in an averaging time interval.

IDEX - The current station pointer.

TNOLNS - The total mumber of mainline sensors for a
station.

CNOILNS - The current number of mainline sensors.
1 - The current sensor index number.

TROCC - Temporary sensor accumulator for occupancy
percent.

TRVOL - Tewporary sensor accumilator for volume
count.

TRVIH - Tesmporary sensor accumulator for estimated
hourly volume.

TRDEN - Temporary sensor accusmulator for estimated
density.

TRSPFD - Temporary sensor accumulator for speed.
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3!2’3.3

TAOCC - Temporary station accumilator for average
occupancy percent.

TAVOL - Temporary station accumulator for total vol-
ume count.

TAVIH - Temporary station accumulator for average
estimated hourly volumes.

TADEN - Temporary station accumulator for average
estimated density.

TASPD - Temporary station accurulator for average
estimated speed.

Labeled Common

The variables listed below are used and not changed
except as noted in /ARRAYG/.

Area: JONSINT/

Variables: NOSENS
MFACTR
MPTR

Area: /VRBL/

Variables: NPIR
Area: /JARRAY1/

Variables: SINDEX(171)
ACTINS(170)

Arca: /JARRAYS/

Variables: TUPOCC(341,16)
TUPVOL(341,16)

Area: [ARRAY6/

Variables: All of the variables are reset to the new
computated values.

5.2.4 FLOWQHARTS

Figure 12 illustrates the processing flow for subroutine

ONVRT.
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3.3 SUBROUTINE CTSDBR

3.3.1

3.3.2

3.3.3

PURPOSE

Partially decodes a requested record from the binary coded
Continuous Time Series Data Block. The values isolated are the

on-off state, sensor status, sensor index mumber and the on-off
time.

This routine is called from subroutine OCCVOL and subroutine
SPFDONT. No calls are made from this routine.

PROGRAM SYNOPSIS

Division and the FORTRAN remainder function MOD are vsed to
isolate the binary coded values of the requested Continuous
Time Series Data Block Record. The Labeled Common arca
/BLOCKS/ is used to receive the record mmber (MMBER) te be
decoded and is used to pass back the isolated values of the
on-off state (IONOFF), sensor status (MBAI), sensor index mum-
ber (ISENS), and the on-off time in milliseconds (ITIME).
Figure 13 shows the relationship of the isolated values and the
Continuous Time Series Data Block Record. The sensor identi-
fication codes are not deceded or isolated. If the sensor is
not to be used in the computations, the sensor index mumber
(ISENS} is reset to zero. Section 2.5 explains how to exclude
sSensors.

PROGRAM WORK AREAS
3.3.3.1 Switches - None
3.3.3.2 Counters and Accumulators

ITEMP - Temporary storage location used to decode
binary coded values.

3.35.3.3 Labeled Common
Area: /JBLOCKO/

Variable: IBYTE, IHW - These values are used to de-
code the binary record.

Area: /BLOCK3/
Variables: MMBER - Contains the record mumber to
be decoded.

IONOFF - The record's on-off state.
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IMBAI - The record’s modificd, bad and
active state.

ISENS - The record's scnsor mmber.

ITIME - The record's on Cr off time in
milliseconds.

Area: /JARRAY1/

Variable: INDEX(341) - Values of the sensor index
rs.

Area: /BLANK/

variable: CTSDB(3,341) - Contains the Continuous
Time Series Data Block records.

3.3.4 FLOWGQHARTS

Figure 14 illustrates theprocessing flow for subroutine
CTSDER.
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3.4 FUNCTION DERSTY (TVOL)
3.4.1 PURPOSE

Calculates the estimated density from the average occupancy
percent for a single sensor for an update time interval.

This function is called by subroutine CNVRT.
3.4.2 PROGRAM SYNOPSIS
The average occupancy percent for a sensor for an update
interval (TOCC) is multiplied by the conversion factor (CFACTR).
The formula used is as follows:
DENSTY = GFACTRaTOCC
3.4.3 PROGRAM WORK AREAS
3.4.3.1 Switches - None
3.4.3.2 Counters and Accumilators
TOCC - The average occupancy percent for a single
sensor for an update time interval. The value is un-
changed.

DENSTY - Calculated estimated density value returned
to the calling program.

3.4.3.3 labeled Common
Area: /JONSINT/
Variable: GFACTR - Used.
3.4.4 FLOWQIARTS
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3.5 FUNCTION IHS (ITHD

3.5.1

3.5.2

3.5:3

PURPOSE

es the time in seconds to a six digit integer value in
the HEDMSS format where:

Hi is the hours
MM is the minutes
SS is the seconds
Called by subroutines PRMIRS and PRNTHD.
PROGRAM SYNOPSIS
The FORTRAN remainder fumction MDD, division, multiplica-
tion and addition are used to change the time from seconds to
the HMMSS format.
PROGRAM WORE AREAS

3.5.3.1 Switches - hone

ok

.5.3.2 Counters and Accumulators
ITDE - The time in seconds. The value is unchanged.
ITIMPO- The time in minutes.

IIMS - The time in the 13MMSS format returned to the
calling program.

3.5.3.3 Labeled Common - None
FLOWGQIARTS

Figure 15 illustrates the processing flow for function IHMS
(ITIME)

63



IS

ISOLATE

SHIFT OFF

MULTIPLY
BY 100

ISOLATE
HOURS

FIGURE 15

Q

{ MULTIPLY BY

100,000

ADD MINUTES
AND HOURS

FuncTIoN 1HMS (ITIME) FLOWCHART



3.6 FUNCTION ISECS (ITIMD)

3.6.1

3.6.2

3.6.3

3.6.4

PURPOSE

mﬂmp,cs the time in the IBMMSS format to the time in seconds
re:

IH is the hours
MM is the minutes
SS is the seconds
This function is called by subroutine PRMIRS.

The casiest format for inputting time variables is the
#MMSS format, however, this format is awkward for calculatioms.

The HIMMSS format time variables are changed to seconds by
a call to function 1SECS.

PROGRAM SYNDPSIS

The FORTRAN remainder fumction MOD, division, multiplica-
tion and addition are used to change the time from the HMMSS
format to the time in seconds.
PROGRAM WORK AREAS
31613[1 Mtthl!‘s B Pm
3.6.3.2 Counters and Accumulators

ITIME - The time in the HBMMSS format. The value
is unchanged.

ITEMPO - The time in a HMM format.

ISECS - The time in seconds returnmed to the calling
program.

3.6.3.3 Labeled Common - None
FLOWGQHARTS

Figure 16 illustrates the processing flow for function
ISECS (ITIME).
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3.7 SUBROUTIRE LSTIN GTIMD)

3.7.1

3.7.2

3.7.3

PURPOSE

Initializes the Sensor Indexed Identification Arrays from
the binary coded Lane Sensor Table Block according to the
character coded Sensor Definition Arrays from the Header Block.
In addition, the Sensor Indexed Status Arrays are initialized.

This subroutine is called from the main control program,
PROGRAM SYNOPSIS

The first DO LOOP does the initialization of the Scnsor
Indexed Identification Arrays, the Sensor Indexed Status
Arrays, and part of the Station/Sensor Cross-Reference Arrays.

Division and the FORTRAN remainder fumction MOD are used
to isolate the binary coded values of the Lane Sensor Table
Block record. See Figure 17 for illustration of recond.

The Sensor Indexed ldentification Arrays (/ARRAY3/,IFnY,
ISTA, IDIR, ILNTYP, ILNO) are either set equal directly to the
isolated binary coded value or indirectly by the corresponding
Sensor Definition Arrays (/ARRAY2/,FRWYS,DIRCTS,INTPCD). The
station number (ISTA) and the lane type mumber (ILND) are set
directly. The freeway segment (IFWY), freeway direction (IDIR
and lane type (ILNTYP) are set indirectly to freeway segment
code {FRWYS), freeway direction code (DIRCTS) and lane type
code (LNTPCD), respectively.

Next the Sensor Indexed Status Arrays are initialized. The
sensor state (MBAI) and the sensor on-off status (STATUS) are
set directly to the isolated binary coded value. The last
EII:ITE of change (LITIME) is set to the absclute starting time

IME) .

The input/output sensor cross-reference array (INDEX) is
set to the current sensor counter (ISENS).

Processing continues until the current sensor counter
(ISENS) is the total mumber of sensors (NOSENS) in the Lane
Sensor Table Block.

The second DO LOOP then calculates the mmber of sensors
per station (NSENS) for the total number of stations.

PROGRAM WORK AREAS
3.7.3.1 Switches - None
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3.7.3.2 {Counters and Accumilators

ITEMP - Used to hold temporary values while decoding
the binary coded Lane Sensor Table Block.

ISENS - DO LOOP pointer indicating the sensor index
NUMBER.

IDEX - DO LOOP pointer indicating the station index
number.

3.7.3.3 Labeled Common

Area: /ONSINT/
Variable: NOSENS - Uses.

Area: /BLOCKO/
Variables: IBYTE - Uses.
IHN - Uses.

Arca: /ARRAY1/

Variables: NSENS(170) - Calculates the values.
INDEX (341}

Area: /JARRAY2/

Sets the value.

Variables: FRWYS {(8) Uses these literals.

DIRCTS (8) - Uses these literals.
LNTPCD (20)- Uses these literals.
Area: /JARRAY3/

Yariables: IFWY{341} - Sets these constants to
their corresponding Iiteral values.

ISTA(341) - Setrs these constants to
their corresponding literal values.

IDIR(341) - Sets these constants to
their corresponding literal values.

IINTYP(341)- Sets these constants to
their corresponding literal values.
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ILNO(341) - Sets these constants to
their corresponding literal values.

Area: /ARRAY4/
Variables: MBAI{3d1) - Sets these values.
LITIME(3 1)~ Sets these values.
STATUS(341) - Sets these values.
Area: /BLANK/
Variable: LST(3,341) - Used.
3.7.4 FLOWGHARTS

Figure 18 illustrates the processing flow for subroutine
LSTIN (MTIME).
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3.8 SUBROUTINE LSTUMT (LISTCD)

343h1

3.8.2

35.8.3

PURPOSE

This subroutine handles all of the I/0 for listing and
changing the station index number. It is called by subroutine

NEWLIM only to list and/or allow changes to be made to the sta-
tion index numbers.

Since the type of 1/0 devices vary greatly from installation
to installation and the type of program input and output de-
pends upon preference of the user, changes will probably be
made to the reading and writing of the station index nmumbers.
All of the 1/0 for inputting and outputting of the station in-
dex mmbers has been isolated in this subprogram to facilitate
ecasy modification or changes.

PROGRAM SYNOPSIS

This subroutine will do one of three processes according to
the value of the listing code (LISTCD) received from the

calling program.

When the listing code value is zero (0), the message
'"DEFAULT VALUES' and the values of the station index numbers
are output to a listing or display device (PUT). At this
point, changes to the station index mumbers can be made, if
desired, on the input device (GET}).

When the listing code value is less than zero (0), the mes-
sage 'IRRECOVERABLE ERROR' and the values of the station index
mumbers are output to the listing or display device. The sta-
tion index mmbers that were determined to be in error are
indicated by the negative value of these parameters. At this
point, changes should be made to correct the errored values.

When the listing code value is greater than zero (0), the
message "VALUES TO BE USED' is output to the listing or dis-

play device and the new station index mmbers are output for
the last time.

All of the new station index mmbers to be used must be
input since a value of less than or equal to zero signifies
that a freeway segment is to be deleted.

PROGRAM WORK AREAS
3.8.3.1 Switches

LISTCD - Arpument received from the calling program.
Lists message and key parameters and may allow
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changes to be made according to the value.

0 - Message is 'IRRECOVERABLE ERROR'.
Expects input to change parameters.

= { - Message is "DEFAULT VALUES'. Allows
input to change parameters.

0 - Message is 'VALUES TO BE USED'.
Input is not allowed.

5.8.3.2 Counters and Accumilators

I - Array subscript pointer.

3.8.3.3 Labecled Common

Arca: /JARRAY7/

Variables: BEGSTA(4), ENDSTA(4) - These arrays con-
tain the beginning and ending station in-
dex mumbers. These values are output to
device PUT, then changed to new values
from device GET.

Area: /ALLIO/

Variables: GET, PUT - These devices are used for
input and output, respectively.

3.8.4 FLOWOGLARTS

Figure 19 illustrates the processing flow for subroutine
LSTIMT (LISTCD).
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3.9 SUBROUTINE LSTQUT

3.9.1

3.9.2

3.9.3

PURPOSE

Prints a listing of the Sensor Index Table. The lane sensors

are listed by frecway segment, station and sensor type when re-
quested, as shown in Figure 4,

This program is called from the main control program if it
has been requested. It may be executed twice if the station
limits of a freeway segment are changed. See Section 3.0.2 for
details.

PROGRAM SYNOFSIS

There are three {3) nested DO LOOPS that control the listing
of the lane sensors. The outside controls the freeway segment,
The next controls the freeway station. The innermost lists the
lane sensors.

The outside prints the freeway segment mumber and the be-
ginning and ending stations and sensor index mmbers. Also,
the beginning and ending station index nmumbers are derived for
the limits of the next DO LOOP.

The second gets the beginning and ending sensor index mum-
bers for the limits of the innermost.

The third and innermost DO LOOP does the actual listing of
the sensors. One blank line is printed between the sensors of
cach freeway station. The sensor index mumber, freeway, sta-
tion, direction, lane type, lane type mumber, the MBAI code of
the sensors and the station index mmbers are printed on cach
line.

The envi-onmental sensors are listed last as a group.
PROGRAM WORK AREAS
3.9.3.1 Switches - None
3.9.5.2 Counters and Accumilators

ISQMTS - The freeway segment mumber currently being
listed.

JBEG, JEND - The beginning and ending sensor index
numbers of the freeway segment being listed.

IBEG, IEND - The beginning and ending station index
number used to set the limits of the stations of the
freeway segment.
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IDEX - The pointer indicating the station index mum-
ber of the station currently being printed.

ISENSI, ISENSZ - Tha begimning and ending sensor in-
dex number of the station currently being printed.

ISENS - The pointer indicating the sensor index mm-
ber of the sensor currently being listed.

3.5.3.3 Labeled Common

Area: [ARRAY1/

Variables: IASGMT(2,5) - These variables are used
SINDEX(171) to control the listing.
MLSTAS(2,4)

Area: /JARRAY3/

Variables: IFWY(341) - All of these literals and
ISTA(341) values are printed.
IDIR(341)
IINTYP(341)
ILND(341)

Area: /ARRAYY/

Variables: MBAI(341) - These initial values are

printed,
Area: /ALLIO/
Variable: LP - Symbolic unit mmber used for out-
Plti

3.9.4 FLOWCHARTS
Figure 20 illustrates the processing flow for subroutine
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{
Area: /JONSINT/

Variables: GFACTR

OUTTUT - Will be changed to whatever is
read.

Area: /blLOCK2/

Variables: All except TSTART and TFINAL.

Area: /[ARRAYY/

Variable: LIMITS

Area: /ALLIO/

Variables: GET - Used for input device.
PUT - Used for listing device.

3.10.4 FLOWGIARTS

Figure 21 illustrates the processing flow for subroutine
LSTPRM. '
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3,10 SUBROUTINE LSTPRM (LISTCD)
3.10.1 PURPOSE

3.10.2

This subroutine handles all of the 1/0 for listing and
changing the key parameters that control the output of the
documentation information; the output of the computed statis-
tics; the time period, freewsy stations and intervals for
which the statistics are computed. Section 2.5 describes the
complete procedure.

This subprogram is called by subroutine PRMIRS to 1list and/
or allow changes to be made to the key parameters.

All of the I/0 for the input and output of the key para-
meters has been isolated in this subprogram to facilitate
easy modification or changes.

Since the type of 1/0 devices vary greatly from installa-
tion to installation and the type of program input and output
depends upon preference of the user, changes will probably be
made to the reading and writing of the key parameters.

PROGRAM SYNOPSIS

This subroutine will do one of three processes according
to the value of the listing code {LISTCD} received from the
calling program.

When the listing code value is zero (0), the message
'DEFAULT VALUES' and the values of the key parameters are
output to a listing or display device (PUT). At this point,
changes to the key parameters can be made, if desired, on
the input device (GET).

when the listing code value is less than zero (0}, the
message 'IRRECOVERABLE FRROR' and the values of the key para-
meters are output toe the listing or display device. The key
parameters that were determined to be in error are indicated
by the negative value of the parameters. At this point,
changes should be made to correct the errored parameters.

When the listing code value is greater than zero (0), the
message "VALUES TO BE USED' is output to the listing or dis-
play device and the key parameters are output to the listing
or display device.

The key parameters arc read into temporary storage except
for the output code (CUTPUT) and the change station limits
code (LIMITS). The temporary values are compared to zero
for cach of the remaining key paramcters. If the value read
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3.10.3

is greater than zero, the c ing key paramecter is se

[ad

to the value read. Otherwise, original value of the key
parameter is preserved.

PROGRAM WORK AREAS

3.10.3.1

3.10.3.2

3.10.3.3

Switches

LISTCD - Arpument received from the calling program.
Lists message and key parameters and may allow
changes to be made according to the value.

0 - Message is 'IRRECOVERABLE ERROR'.
Expects input to change parameters.

= 0 - Message is 'DEFAULT VALUES'. Allows
input to change parameters.

0 - Message is 'VALUES TO BE USED'. Inmput
is not allowed.

Counters and Accumulators
The following temporary storage locations are used

to store the new key parameter values input via de-
vice GET:

ITEMP1 - UPDINT
ITENP2 - AVGINT
ITEMP3 - LSTINT
ITEMPS - ISTART
ITEMPS - IFINAL

1ITMP6 - SPLRT

RTEMP1 - GFACTR
Labeled Common
The following variables, except where noted, con-
tain their default values from subroutine PRMIRS
and can be reset to a new value greater than zero

by inputting new values through the input device
(GET).
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i
Area: /ONSINT/

Variables: GFACTR

OUTIPUT - Will be changed to whatever is
read.

Area: /oLOCKZ/
Variables: All except TSTART and TFINAL.

Area: /JARRAY7/
Variable: LIMITS
Area: /JALLIO/

Variables: GET - Used for input device.
PUT - Used for listing device.
3.10.4 FLOWOHARTS

Figure 2} illustrates the processing flow for subroutine
LSTPRM. :
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3.11 SUBROUTINE NEWLIM

3.11.1

3.11.2

PURPOSE

Determines and verifies new station limits for the incident
segments. Permits the user the capability of changing the
mmber of sensors, stations and incident segments for which
statistics are to be computed, if requested. Changes all of
the Sensor and Station Cross-Reference Arrays.

This routine is called only if the stations for which the
statistical values are calculated are to be changed. Calls
to subroutine LSTIMT are made for the actual 1/0.

PROGRAM SYNOPSIS

The Station and Sensor Cross-Reference Arrays, the Sensor
Indexed Identification Arrays and the Freeway Segment Ildenti-
fication Arrays are saved in temporary storage and reset to
zero in the first three DO 10OPS. The listing code (LISTCD)
is set to display the values of the existing station index
numbers for the freeway segments. Then a call is made to
subroutine LSTIMT to display the station index mmbers and
allow changes to be made. After returning from subroutine
LSTIMT, the listing code (LISTCD) is reset to indicate an
error and allow changes.

The fourth DO LOOP then computes the new mumbe: of seg-
ments (NSGQMTS), the temporary beginning and ending station
index mmbers of the segments (NMLSTA) and the total number
of freeway stations (MLSTOT). If either the beginning or
ending station index mmbers of a freeway segment is less
than or equal to zero, all of the stations for the segment
are deleted.

This fourth DO LOOP also verifies the new station index
nurbers and it is an error if the mumber of s ts (NSGMTS)
is equal to zero; the ending station index r is less
than the beginning; or if an ending station index msmber is
greater than the original mumber of stations (NMISTO). If
an error is detected for any of the above, the station index
numbers of the corresponding segment number are multiplied
by a factor of negative one; a call is then made to subrou-
tine LSTIMT to display the values and allow corrections.

The next three nested DO LOOPS reset the Station and Sen-
sor Cross-Reference Arrays, the eighth DO LOOP resets the
Sensor Indexed Identification Arrays, and the last DO LOOP
resets the Freeway Segment Identification Arrays.
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3.11.3

Then the listing code (LISTCD) is reset to indicate verifi-
cation of the new station index mmbers and the last call to
subroutine LSTIMT is made to display the final values used.
Control is then returned to the main control program.

3.11.3.1

3.11.3.2

Switches

LISTCD - The listing code passed to subroutine
LSTIMT to display and/or allow changes to the sta-
tion index numbers of a freeway segment.

€ (0 - Print 'IRRECOVERABLE ERROR' message
and list station index mumber values.
Expects changes to be made.

= 0 - Print 'DEFAULT VALUES' message and
list station index mumber values.
Allows changes to be made.

> ¢ - Print 'VALUES TO BE USED' message and
list station index nmumber values.
Neither expects nor allows changes to
be made.

Counters and Accumilators
The following scalars and arrays are temporary

storage locations for the original Station and
Sensor Cross-Reference Data:

NLSTO - Total number of frecway stations
(MLSTOT) .
NIOTST - Total number of stations including

environmental stations (TOTSIA).

NSINDE(171) - Sensor index rumber of the first sen-
sor at a freeway station (SINDEX).

NMSTA{2,4} - Beginning and ending station index

mumber of a segment MLSTAT].

NACTLN(170) - Mumber of active lanes at a freeway
station (ACIINS).

NNSENS(170) - Total number of sensors at a freeway
station.

NIASGM(2,5) - Beginning and ending sensor index
number of a segment (IASQMI).
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5.11.3.3

The following arrays are temporary storage locations
for the original Sensor Indexed Identification
Arrays:

NIFWY(341) - Literal code for freeway (IFWY).
NISTA(341) - Integer value for station mumber
{ISTA).

NIDIR(341) - Literal code for direction (IDIR}.
NINTYP(341) - Literal code for sensor lane type
(ILNTYP).

NILNO(341) - Integer value for the sensor lane
type count (ILNO}.

1 - Miscellaneous DO LOOP pointer.
1DEX - New station index mumber.

ISENS - New sensor index mumber.

NSTA1, NSTAZ - Criginal beginning and ending
station index nmumbers.

NSTA - Original station index mmber.

ISENS1, ISENS? - Original beginning and ending
sensor index numbers.

ISENSO - Original sensor index number.

J - New sensor index pointer for
Printable Sensor Index Arrays.

Labeled Common

Area: [ARRAY1/

Variables: All of the variables are reset.

Area: [ARRAY3/

Variables: All of the variables are reset.

Area: [JARRAY?/

Variables: BEGSTA(4) - Initially set to the ori-

ENDSTA(4) ginal segment station
limit. May be reset to

< user specified value.



3.11.4 FLOWCHARTS

Figure 22 illustrates the processing flow for subroutine
NEWLIM.
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3.12 FURCTION NPULSE (ISENS, ITIME)

3.12.1

3.12.3

3-12.4

PURPOSE

Calculates the pulse duration (mmber of pulses) from vehicu-
lar on-off times for a designated sensor.

This routine is called from subroutine OCCVOL.

PROGRAM SYNOPSIS

The sensor off-time (ITIME) is either the time that a vehicle
left the sensor or the update time. The pulse duration is the
difference between the sensor off-time (ITIME) and the on time
(LITIME) of a sensor divided by the mmber of milliseconds per
pulse (DFACTR). On and off times are in milliseconds. The
formula used is as follows:

PROGRAM WORK AREAS
3.12.3.1 Switches - None
3.12.3.2 Counters and Accumuilators

ISENS - The sensor index mumber. The value is un-
changed.

ITIME - Either the sensor off-time or the update
time in milliseconds. The value is unchanged.

NFULSE - The calculated number of pulses or the
pulse duration value returned to the calling pro-

gram.
3.12.3.3 Labeled Common
Area: /JONSINT/

Variable: DFACTR - Used in the formula. Value not
changed.

Area: /ARRAY4/

Variables: LITIME(341) - The on-time for the sen-
sor.

FLOWGHARTS

None.
100



3.15 SUBROUTINE NTLZ

5 s

3.13.2

3.13.3

PURPOSE

This subroutine initializes symbolic unit mumbers of the
1/0 devices and integer constants used to decode both the bi-
nary coded Lane Sensor Table and the Continuous Time Series
Data Blocks from the input data tapes.

This subroutine is the first subprogram called by the con-
trol program (Section 3.1).

PROGRAM SYNOPSIS

Since each computer uses different FORTRAN symbolic umit
mmbers for the 1/0 devices, and to be consistent with the
users environment and avoid special job contrel, it is ex-
pected that these unit mumbers will be changed.

The bulk of the input data tape consists of binary coded
bytes, with 12 bytes per logical record. The decoding sub-
routines LSTIN and CTSDER use integer constants to isolate

bytes of a record. These constants are set assuming a 4 byte
(32 bit) word length.

The simple way would be to use a DATA BLOCK subprogram or
use DATA statements. However, these are considered to be
FORTRAN Extensions. The solution used was to use variables
for the 1/0 symbolic unit mmbers and the integer byte con-
stants. These were put in Labeled Common areas /ALLIO/ and
/BLOCKO/ and are initialized by a call to this subroutine.

The variables are assigned a constant value by using the
FORTRAN assigmment statements.

PROGRAM WORK AREAS
3.13.3.1 Switches - None
3.13.3.2 Counters and AcciZ=ilalCTs - None
3.15.3.3 Labeled Common Areas
/BLOCKO/ IBYTE, IHW
IBYTE is set to 256 for 9-track tape
IHW is set to 65536 for 9-track tape.
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JALLIO/PUT,GET,LP, TPIN, TPOUT

5.13.4 FLOWCHARTS

GET is set to 101 and is the input device
used to read changes to the key parameters
and station index mumbers.

PUT is set to 102 and is the output device
used to list or display the key parameters
and station index numbers.

TPIN is set to 104 and is the input data
tape device.

TPOUT is set to 106 and is the ocutput de-
vice used to save the documentation infor-
mation, Labeled Common areas and the com-
puted statistics to be used as input for
user written prograss.

LP is set to 108 and is the output device
used for listing the documentation infor-
mation, Lane Sensor Table and the com-
puted statistics.

Figure 23 illustrates the processing flow for subroutine

NTLZ,
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3.14 SUBROUTINE OCOVOL (D)

3.14.1

3.14.2

PURPOSE

Collects raw occupancy duration and volume comnts for lane
sensors that have had vehicular crossings. The data is col-
lected and saved for each update time interval. At the end
of each update time interval other routines are initiated to
compute, list and write to tape statistical data. Also,
Sensor Indexed Status ARRAYS are maintained for the current
upda’ : time interval.

PROG WM SYNOPSIS

7.is routine is called by the main control program with
the “irst Continuous Time Series Data Block Record mumber (I)
pas 1 as an argument. Tais routine then makes calls to the
sul sutine listed below:

CTSDER - Derives the on-off state, on-off time, sensor
status and sensor index mumber from the Contimuous Time
Series Data Block record.

NPULSE - Calculates the pulse duration for a lane sensor.

UFDATE - Controls the computing, listing and writing to
tape of the statistical data.

TAPEIN - Reads the Continuous Time Series Data Block from
the input data tape.

There are two (2} nested DO LOOPS and several conditional
Go To statements that control the execution of the subroutine

logic.

After the first table of each of the ring buffers are set
to zero the outside DO LOOP processes a Continuous Time
Series Data Block one record at a time. A call to subroutine
CTSDBR is made to decode the on-off state (IONOFF), the on-
off time (ITIME), the sensor status (IMBAI), and the sensor
index mumber {(ISENS) for the record mumber and loop pointer
(MMBER) of the Continuous Time Series Data Block.

After returning from subroutine CTSDBR a check is made
comparing the sensor index mumber (ISENS) of the record to
see if it is to be included in the computed statistics. If
its value is zero, then the next record is processed.

A check is then made comparing the on-off time with the
update time (UPDTIM). When the record on-off time is greater
than or equal to the update time, it is time to do the compu-
tation of the statistical data but first the raw occupancy
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3.14.3

sensor entry is incremented by one. If the on-off state is
off, the raw occupancy ring buffer sensor entry is increased
by the occupancy duration computed from the last sensor acti-
vity indicator (LITIME) and the record on-off time (ITIME).
In either case, the Indexed Status Arrays (LITIME, STATUS,
MHEAI) are unconditionally changed to reflect respectively the
record on-off time (ITIME), on-off state (IONOFF) and the sen-
sor state (IMBAL).

The sensor state (IMBAI) for the record should have the value
of one (1) for the values of the corresponding sensor to be

valid. There is not any logic for verifying this status code
in this program.

When all of the records of the Continuous Time Series Data
Block have been processed the next data block is read from
the input data tape. If an end-of-file is read instead of a
data block the subprogram returns to the main program for end
of program clean-up. Otherwise, the subroutine continues to
process the records as explained above.

PROGRAM WORK AREAS
3.14.5.1 Switches - None
3.14.3.2 Counters and Accumlators

I - Initially indicates the first record of the
first C.T.S.D.B. to be processed. Thereafter is
reset to one (1).

NMMB - Is set to three (3) before calling subroutine
TAPEIN. Retumns with the number of records in the
C.T.S.D.B. or zero (0) if an end-of-file was en-
countered.

J - Indicates the sensor index number for the DO
LOOP that does the occupancy duration housckeeping
at the update time interval.

3.14.3.3 Labeled Common Arcas
Arca: /JONSINT/

Variables: NOSENS - DO LOOP maximm range constant.
Value is not changed.

MAXUP - Used in a conditional return
statement.

Area: JVRBL/
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Variables: LPTR, NPIR - Used as constants
UPDTIM - Used as a constant

Area: /BLOCKS/

Variables: NMBER - DO LOOP pointer

IONOFF, IMBAI, ISENS, ITIME - Set by a
call to subroutine CITSDBR

Area: /JARRAY4/

Variables: All of the variables are updated to their
respective values for the last record
and/or last update time interval.

Area: /ARRAYS/

Variables: These tables are maintained by this
Toutine.

3.14.4 FLOWGQWRTS

Figure 24 illustrates the processing flow for subroutine
OCCVOL(1).
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3.15 SUBROUTINE PRINT

3.15.1

3.15.2

3.15.3

PURPOSE

This subroutine lists the computed statistical data. See
Figure for iliustration of listing. It may be called by
subroutine UPDATE if the user has requested a hard copy of
the data to be output. 1t calls subroutine PTIME.

PROGRAM SYNOPSIS

Subroutine PRINT is called every listing time interval
from subroutine UPDATE if the printing of the values has been
requested (see OUTPUT, Appendix A). Values are printed by
sepment, freeway station and sensor.

There are three {3) nested DC LOOPS and three (3) pointers
that control the order of printing. The first DO LOOP and
pointer control the printing of each segment. The second DO
LOOP and pointer control the printing of the stations of the
current segment and the average of the mainline stations.

The third DO LOOP and pointer control the printing of each
SCNSoT.

The first DO LOOP starts cach segment on a new page, with
the interval end time, bepinning station and ending staticn
printed. It also gets the beginning and ending station index
for the limits of the next DO LOOP.

The second DO LOOP sets up the pointers and counters for
the third DO LOOP. It gets the mmber of active lanes for
cach station and the beginning and ending sensor index num-
ber for the limits of the next DO LOOP, It also prints the
heading for the valucs to be printed.

The third DO LOOF does the printing of the sensor and av-
erage values. The average values are separated from the
mainline sensors and the non-mainline sensors by one blank
line.

PROGRAM WORK AREAS

3115-3-! SﬂitCMS - m

3.15.3.2 Counters and Accuulators
ITEMPO - The listing time in seconds of the statis-
tics to be printed. This argument passed to sub-
routine PTIME.
ITeMP1, 1TEMP2, ITEMP3 - The hour, minutes and
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3.15.3.3

seconds, respectively, for listing the time of the
statistics to be printed.

Imﬂe'g - The freeway segment mumber currently being
listed.

JBEG, JEND - The beginning and ending sensor index
number used to print the beginning and ending sta-
tion of the segment being printed.

IBEG, IEND - The beginning and ending station index
number used to print the beginning and ending sta-
tion of the segment being printed.

IDEX - The pointer indicating the station index num-
ber of the station currently being printed.

CNDINS - The counter that indicates the current
mainline sensor being printed.

TMOINS - The total mumber of mainline sensors for
the station currently being printed.

ISENS]1, ISENS? - The beginning and ending sensor
index mumber of the stacion currently being printed.

ISENS - The pointer indicating the sensor index num-
ber of the sensor currently being printed.

Labeled Common
Area: /VRBL/

Variable: UPDTIM - The time for which the data is
printed.

Area: [JARRAY1/

Variable: IASGMT(2,5) - Used for the beginning and
ending sensor index mmber printed in the
heading for each segment.

SINDEX(171) - Used for the first sensor
of the station to be printed.

MLSTAS{2,4) - Used for the first and
last station index mumber for the second
DO LOOP.

ACTINS(170) - Used for the mumber of ac-
tive mainline sensors for a station.
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Area: [ARRAY3/
Variables: All of the variables may be printed.
Area: JARRAY®/
Variables: All of the variables are printed.
Area: JALLIO/
Variable: LP - Used for output device.

3.15.4 FLOWCHARTS

Figure 25 illustrates the processing flow for subroutine
PRINT.
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3.16 SUBROUTINE PRITRS (MTINE)

3.16.1

3.16.2

PURPOSE

This subroutine determines and verifies the program control
constants and variables from key parameters. It gives the
user the capability of ifying the key parameters and dis-
plays the values of thesg; parameters. The key parameters
control: the output of the documentation information; the
output of the computed statistics; the time period and inter-
vals for which the statistics are computed; whether or not all
of the stations on the input data tape are to be included in
computing the statistics; and the calculation of program de-
pendent constants.

PROGRAM SYNOPSIS

This routine is called once from the main control program.
Calls are made to subroutine LSTPRM to display and/or allow
changes to be made to the key parameters. Calls to the Rmc-
tions ISECS and IHMS to e a time from the HIMMSS format
to the time in seconds and time in seconds to the HHMAES
fomu;d Also, the FORTRAN library Functions MOD and FLOAT
are .

The maximm number of ring buffers (MZHECK) is set to its
default value, the listing code (LISTCD) is set to display the
default values of the key parameters, the key parameters are
set to their default values, then a call is made to subroutine
LSTPRM to display the key parameters and allow changes to be
made. After returning from subroutine LSTPRM, the listing
code [LISTCD) is reset to indicate an error and allow changes.
Then the program constants and variables that are deperdent
upon some of the key parameters are determined in four dis-
tinct sections: average (AVGINT) and update (UPDINT) inter-
vals; starting (ISTART) and final (IFINAL) time period,
listing interval (LSTINT); and miscellaneous.

The average (AVGINT) and update (UPDINT) time interval de-
pendent parameters are detemmined and verified first. They
are the factors for the hourly volume conversion (CFACIR),
the updating interval (UFACTR) in milliseconds, the averaging
interval (AFACTR} in milliseconds, the mumber of updating in-
tervals in the averaging interval (MFACTR}, the maximum num-
ber of raw value collection ring buffers (MPTR) and the up-
date time interval counter (IUPDTM). The error logic is exe-
cuted with the average and update time intervals (AVGINT,
UPDINT) reset to their negative values if either the averag-
ing interval is not a multiple of the updating interval or if
the maximm mmber of ring buffers is greater than the number
allotted (MCHECK).
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The time period (ISTART, IFINAL) dependent parameters are
determined and verified next. First, the minimmm starting
time (MTIME) is determined from the input data tape start time
(STIME) and the average time interval (AVCGINT). The start
time in seconds (TSTART) is determined from the requested
starting time (ISTART)} and must not be less than the minimm
start time (MTIME). If it is less than both of the start time
parameters (ISTART, TSTART) both are reset to their equivalent
values of the minimm start time (MTIME). The remainder of
the time perind dependent parameters arc now determined. They
are the current averaging time in milliseconds (UPDTIM), the
absolute starting time in milliscconds (MTIME), the ending
time in seconds (TFINAL) and the maximm number of update time
intervals (MAXUP). The error logic is executed with the time
period paramcters (ISTART, IFINAL) reset to their negative
values if either the ending time is less than the starting
time or greater than the input data tape ending time.

The listing interval time (LSTINT) dependent parameters
are now determined and verified even if the listing of output
is not desired. They are the listing interval factor in mil-
liseconds (LFACTR) and the current listing time in millisec-
onds (LSTIME) is set equal to the current averaging time.

Tke error logic is executed with the listing time interval
(LSTINT) reset to its negative value if either the listing
time interval is less than or is not a multiple of the update
time interval.

Now the remaining key changeable parameters are verified
and miscellancous parameters are detemined. If an ervor is
detected during verification of one of the key parameters, it
is reset to its negative value and the error logic is exe-
cuted. The parameters and verification limits are the ocutput
code (QUTPUT) and must be within the range of zero through
six (0 - 6), if 4, S or 6 the minimm start time is read-
justed, the sample rate per second (SMPLRT} and the density
conversion factor (GFACTR) must both be greater than zero.
The occupancy duration conversion factor (DFACTR) is calcu-
lated, the occupancy percent conversion factor (PFACTR), the
input data tape start time (STIME) and ending time (ETDME)
are reset to ISTART and IFINAL, respectively, and the ring
buffer pointers (LPTR, NPTR) are initialized.

The key parameters are checked to be within certain limits
described a . If any of the key parameters are not within
the specified limits, they are multiplied by negative one
(-1), a call is made to subroutine LSTPRM to display the key
parameters and allow corrections, and all the program con-
stants and variables are redetermined and the key parameters
are verified again.
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When all the parameters are verified to be correct, the
listing code {LISTCD) is set to indicate verification of the
parameters. The last call to subroutine LSTPRM is then made
to display the final values of the key parameters. Control
is then returned to the main program.

3.16.3 PROGRAM WORK AREAS
3.16.3.1 Switches

LISTCD - The listing code passed to subroutine
LSTPRM to display and/or allow changes to
the key parameters.

= § - Print "DEFAULT VALUES' message
and list key parameter values.
Allows changes to be made.

0 - Print 'IRRECOVERABLE ERROR' mes-
sage and list key parameter

values. Expects changes to be
made.

0 - Print 'VALUES TO BEUSED' message
and list key parameter values.
Neither expects nor allows
changes to be made.

MOHECK - The maximm number of Raw Occupancy Dura-
tion and Vehicle Count Ring Buffers. Is
set equal to 16. If the size of the ring
buffers are changed, in Common Area
JARRAYS/, this should be changed.

MIIME - Is initially set equal to the minimum
starting time in seconds and is used to
verify the requested start time. It is
reset to the absolute starting time in
milliseconds and returned to the calling
program.

3.16.3.2 Counters and Accumulators - None
3.16.3.3 Labeled Common Areas

The key parameters referred to reside in differ-
ent Labeled Common Areas as follows:

JONSINT/ GFACTR, GUTPUT

/BLOCKZ/ ISTART, IFINAL, SMPLRT, AVGINT, UPDINT,
LSTINT i35



35.16.4

JARRAY?7/ LIMITS

Area: /ONSINT/

Variables: All of the variables in this common area
are initialized in this subprogram
except NOSENS.

Area: /VRBL/

Variables: All of the variables in this common area
are initialized in this subprogram.

Area: /BLOCX1/
Variables: Date is not used.

STIME and ETIME are initially equal to
the input data tape beginning and ending
tﬁs. They are resct to the requested
t S'I

Area: /JBLOCK2/

Variables: All of the variables in this common area
are initialized in this subprogram.

Area: /ARRAY7/

Variables: Only LIMITS is used. It is initially
set to zero, to indicate that all of the
detector stations are to be used. It
can be reset to indicate that only some
of the freeway stations are to be used.

FLOWQHARTS

Figure 26 illustrates the processing flow for subroutine
PRMTIRS (MTIME).
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3,17 SUBROUTINE PRNTHD

35.17.1

3.%7.2

3.17.3

PURPOSE

This subroutine lists the input data tape documentation in-
formation. See Figure 2 for sample listing.

This subroutine is called from the main control program if
it has been requested. It may be executed twice if the sta-
tion limits are to be changed. Calls are made to fumction
ISECS and subroutine PTIME for the time parameters.

This subroutine will list the important documentation infor-
mation, except for the Lane Sensor Table.

PROGRAM SYNOPSIS

-

This routine lists the tape identification mumber, traffic
code, time period, incident locatidn, incident type, vehicles
invelved, weather and road codes, times and codes for inci-
dent verification and detection, land marks, incident freeway
geometry, incident scenario, traffic volume counts and addi-
tional comment lines. Llane Sensor information is listed by
subroutine LSTOUT.

If the information is not present in the Header Block, it
is usually indicated with a'message indicating 'NONE'. The
time values are increased by 100 so that leading zeros are
printed where applicable.

PROGRAM WORK AREAS
3.17.3.1 Switches - None

5.17.3.2 Counters and Accumilators

1, 4, X - DO LOCP pointers and tempor-
ary storage of output vari-
ables.

ITRMPO through ITEMP6 - Terporary storage of output
variables.

3.17.3.3 Labeled Common

Area: [BLOCK1/

Variables: All the variables are listed.

Area: /JHEAD/
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Variasbles: All the variables are listed if present.
Area: /ALLIO/
Variables: LP - output device

3.17.4 FLOWCHARTS

Figure 27 illustrates the processing flow for subroutine
PRNTHD,
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3.18 SUBROUTINE PSTNTP(ITEFO, MTTMD

3.18.1

3.18.2

3.18.3

PURPOSE

Finds the first Continuous Time Series Data Block Record to
be used in compiling the statistics for the sensors.

This routine is called by the main control program and
calls subroutine TAPEIN.

PROGRAM SYNOPSIS

The Continuous Time Series Data Blocks (C.7.5.D.B.) are
read from the input data tape until cither the end of tape is
encountered or a data block is found with a record that has
an on-off time greater than or equal to the absolute starting
time. This subroutine retums to the calling program the
number of this record and the tape is positioned before the
next Continuous Series Data Block to be input. If an end cf-
file is encountered, the record mumber is set to zero (0).

A call to subroutine TAPEIN is made to read a C.T.5.D.B.
A check is made to see if it is the end of tape. If it is,
the record mmber indicator is set to zero and the subprogram
returns to the calling progran.

If not the end of tape, the last record of the block is
checked to see if it is less than the absolute starting time.
If it is less, then processing continues as in the above
paragraph.

When the last record time is greater than or equal to the
absolute starting time, a DO LOOP is started to check each
record,: from the first to the last, until a record has an
on-off time greater than or equal to the absolute starting
time. The pointer of the DO LOOP is the record number of
the block and is passed back to the calling program.

PROGRAM WORK AREAS
3.18.3.1 Switches

NMMB - Integer value passed to subroutine TAFEIN
indicating format of input and returns
with the mumber of records in the C.T.5.D.B

MTIME - Absolute starting time in milliseconds.

3.18.3.2 Counters and Accumilators
ITEMPO - Is set cqual to the first record to be
processed or to zero if an end-of-file

mark is read.
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3.18.3.3 Labeled Common
Area: /BLANK/
Variable: CTSDR (3,341) - Contains the Continuous
Time Series Data Block
from the input data tape.
3.18.4 FLOWCHART 2 5 nph

Figure 28 jllustrates the processing flow for subroutine
PSINTP(ITEMPO, MTIME).
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FIGURE 28
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3.15 SUBROUTINE PTIME (ITEWRO, TTEPL, 1TE'F2, 1TEP3)

3.18.1 PURPOSE

sl‘lgtz

3.19.3

3.19.4

Takes the time in seconds and detemmines the hours, minutes
and seconds with leading zerces for printing.

This subroutine is called by subroutine PRNTHD, PRINT, and

The time variable is incremented by a millisecond constant.
dhen the time variable is to be printed, the time is converted
to seconds and a call is made to this subroutine to get the
hour, minute and second.

PROGRAM SYNOPSIS

The FORTRAN remainder function MOD and division are used to
determine the hours (ITBMP1), the minutes (ITEMP2) and seconds
{ITEMP3) from the time in seconds (ITEMPD).
is added to the printable times so leading zeroes can be

The value of 100

PROGRAM WORK AREAS

Switches - None

3.19,.3.2 Counters and Accumilators

ITEMPG - The time in seconds received from the
calling program. The value is unchanged.

ITEMPI
in seconds. The previous value is de-
stroyed.

The minutes plus 100 determined from the
time in seconds. The previous value is
destroyed.

ITEMP2

ITIMP3

The seconds plus 100 determined from the
time in seconds. The previous value is
destroyed.

ITEMP - Temporary value of the time in minutes de-
termined from the time in seconds.

3.19.3.3 Labeled Common - None

FLOWCHART

Figure 29 illustrates the processing flow for subroutine
FTIME {ITEMPO, ITEMP1, ITEMPZ, ITEMP3).
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3.20 FONCTION SPEED (TVOL, TOCO)
3.20.1 PURPOSE

Calculates the estimated speed from the total volume count
and average occupancy percent for a sensor ‘or an update in-
terval.

This routine is called by subroutine CNVRT.

3.20.2 PROGRAM SYNOPSIS

The estimated speed is calculated by dividing the estimated
hourly volume (the total volume count (TVOL) multiplied by the
mmber of update intervals per hour {CFACTR) by the estimated
density (the average percent TOCC multiplied by
the conversion factor (GFACTR)). The formula is as follows:

SpErp = CEACTRATVOL

3.20.3 PROGRAM WORK AREAS
3.20.3.1 Switches - None
3.20.3.2 Counters and Accumulators
TOCC - The average occupancy percent for a single
sensor for an update time interval. The
value is unchanged.
TVOL - The total volume count for a single sensor
for an update time interval. The value is
unchanged.

SPEED - Calculate estimated speed returned to the
calling program.

5.20.5.3 Llabeled Common
Area: [JONSINT/
Variables: CFACTR - Used
GFACTR - Used
3.20.4 FLOWQHART
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3.21 SUBROUTRNE TAPEIN (NIBER

3.21.1

3.21.2

PURPOSE

This subroutine handles all of the I/0 from the input data
tape. The documentation information, Lane Sensor Table and
Continuous Time Series Data Blocks are read by this subrou-
tine. End-of-file mark verification and rewinding of the
tape are also done in this subroutine.

This subroutine is called by the main contrel pro to
read the Header Block and Lane Sensor Table Block mﬂ Te-
wind the input data tape. Subroutines PSINTP, OCCVOL, and
SPDCNT call this routine to read the Continuous Time Scries
Data Blocks.

Since computers handle the 1/0 for tapes differently, modi-
fication or changes to the reading, end-of-file mark verifica-
tion and rewinding of the tape will probably be made for each
installation using this program.

All of the I/0 for the input data tape has been isclated
in this subprogram to facilitate easy modification or changes.

PROGRAM SYNOPSIS

The other routines needing I/0 from the input data tape
call this subroutine passing an integer constant (NAMBER).
NBMBER will be reset to zero if and end-of-file mark is not
in its expected position on the tape.

The form of the input statement used for reading data
blocks and end-of-file verification for the input data tape
is:

READ (TPIN,n,END = s) list
TPIN is the symbolic unit mumber defined by subroutine

NTLZ (Section 3.13) in labeled Coswon Area ALLIO for the in-
put data tape device.

n is the mumber of a FORMAT statement which applies to the
requested data block to be read from the tape.

END = s is a common extended FORTRAN procedure which
allows the reading of an end-of-file mark and control to be
transferred to statements during the processing of the READ
statement.

List is an ordered series of variable names, subscripted
or not, in one or more Labeled Common Arcas.
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3.21.3

The form for reading or skipping end-of-file marks is the
same as reading the data blocks. List, in this case, uses the
integer counters for the mhscrim arrays to be consistent
in form only and data transfer should not occur if an end-of-
file 1s encountered.

PROGRAM WORK AREAS
3.21.3.1 Switches
MMBFR is received from the calling program with an
integer value of 1 to 4 designating the type of I/0
to be performed.
1 - Reads the Header Block and sets all or part of
labeled common areas BLOCK1, HEAD, ARRAY1,
ARRAYZ and ONSTNT.

2 - Reads the Lane Sensor Table Block into common
arca BLANK,

3 - Reads a Continuous Time Series Data Block into
cormon arca BLANK and resets NUMBER to the mm-
ber of records in the data block.
4 - Rewinds the tape.
3.21.3.2 Counters and Accumilators
I, J, K - Counters for subscripted arrays and dummy
variables for end-of-file mark verifica-
tion.
3.21.3.3 Labeled Common
See Appendix A for definitions of variables.
Area: JONSINT/
Variables: NOSENS is the only variable in this
common area initialized from the Header
Block.
Area: /JBLOCK1/
Variables: All of the variables in this common
arealane initialized from the Header
Rlock.

Area: [ARRAY1l/
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Variables: All of the variables except NSENS(170)
and INDEX(341) are initialized from the
Header Block.

Area: /ARRAYZ/

Variables: All of the variables in this common area
are initialized from the Header Block.

Arca: [BLANK/

Variables: IOBUR({1024) contains the binary coded
Lane Sensor Table Block or a Continuous
Time Series Data Block.

Area: /HEAD/

Variables: All of the variables in this common area
are initialized from the Header Block.

Area: /ALLIO/

Variables: TPIN is the only variable in this common
area used.

3.21.4 FLOWGHARTS

Figure 30 iljustrates the processing flow for subroutine

TAPEIN (NUMBER).
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FIGURE 30 (conTinueD)
SUBROUTINE TAPEIN (NUMBER)
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3.22 SUBRQUTINE TAPEQU (NUMEER)

3.22.1

3.22.2

3.42:3

PURPOSE

Performs all of the output to the condensed data tape. The
documentation information, relevant program variables, and the
computed statistical data is written to the tape. In addition
end-of-file marks and the rewinding of the tape are controlled

by this subprogram.

This subroutine is called by the main control program to
cutput the documentation information, relevant program con-
stants, and rewinding the tape. The secondary controel pro-
grams, subroutines UPDATE and SPDUPD, call this subprogram to
output the relevant program variables and the computed sta-
tistical data.

It is assumed that the condensed data tape is to be used to
provide intermediate or temporary storage between this program
and a user written program to process the computed statistical
data. Since computers handle the I/0 for tapes differently,
modification or changes to the writing, end-of-file mark and
rewinding of the tape will probably be made for each installa-
tion using this program.

All of the I/0 for the input data tape has been isolated in
this subprogram to facilitate easy modification or changes.

The binary WRITE statement is used to write data to the
tape in internal binary form. The statement used is:
WRITE(TPOUT)1ist. Where TPOUT is the output device and 1ist
is all of the items to be written to tape. This WRITE state-
ment should write one logical record, as a string of binary
digits, arranged into words and depends on the size of the
items in the list.

PROGRAM SYNOPSIS

The other routines needing I/0 to the output data tape
call this subrcutine passing an integer constant {NUMBER}
which specifies the format of the data to be written to the
tape or the end indicator that rewinds the tape.

PROGRAM WORK AREAS
5.22.3.1 Switches

MMEER - Integer mumber indicating the format of
the data to be written to the output data tape,
and/or write an end-of-file mark, or rewinds the
cape. This subroutine does the following output
according to the following values:
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1 - Outputs the documentation information, program
constants and an end-of-file mark. The Labeled
Common areas are: BLOCKI, BLOCKZ, ARRAYI,
ARRAY2, HEAD.

2 - Qutputs the Sensor Indexed Identification Arrays,
Sensor Indexed Status Arrays, Program constants
and an end-of-file mark.

3 - Outputs the camputed statistical values and pro-
gram variables.

4 - Outputs two end-of-file marks and rewinds the
tape.

3.22.3.3 Labeled Common
All of the following Labeled Common areas are output,

Areas: ONSINT, VRBL, BLOCK1, BLOCKZ, ARRAY1, ARRAYZ,
ARRAY3, ARRAYS, ARRAYG, HEAD

Variasbles: All

Area: /JALLIO/

Variables: TPOUT - Output data tape device
3.22.4 FLOWOHARTS

Figure 31 illustrates the processing flow for subroutine
TAPEQU (MMBER).
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3.25 SUBROUTIRE WPDATE

3.23.1

3.23.2

PURPOSE

Controls the computation of the statistical data. If re-
quested, the data is output to a listing device and/or a mag-
netic tape. The time interval end table pointers are incre-
mented.

This routine is called by subroutine OOCVOL at the end of the
update time interval. The following routines are called:

CNVRT - Computes the statistical values from Raw
{tcmyﬁ Duration and Volume Count Ring
Buffers.

PRINT - Lists the computed statistics if requested.

TAPEQU - Writes the computed statistics to tape if
Tequested.

PROGRAM SYNOPSIS

Conditional GO TO statements control the execution of the
calls to the subroutines that compute the statistics, prints
the statistics and writes the statistical data to tape. This
routine is called whenever the on-off time of the current
Continuous Time Series Data Block record is greater than or
equal to the update time.

First the update time interval counter {IUPDTM) is incre-
mented by one. If this counter is less than one, there is
not enough raw occupancy duration and volume count ring buf-
fers to compute the statistical data for the averaging time
interval, therefore, the procedure described in the following
paragraph is bypassed and only the critical time pointers and
counters are incremented as in the last paragraph.

A call is made to subroutine ONVRT to compute the statistical
values, If the data is only to be output to the tape, a call
is made to subroutine TAPEQU and the procedure described in
the rest of this paragraph is bypassed. If printing of the
computed values is requested, a check is made to see if the
listing time (LSTIME) is the same as the update time (UPDTIM).
If they are the same, subroutine PRINT is called to list the
statistical values. The listing time is incremented by the
listing time interval {(LFACTR). If the data is to be written
to the output tape subroutine TAPEQU is called.

Then the update time is incremented by the update time inter-
val (UFACTR). The Raw Occupancy Duration and Volume Count
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Ring Buffer pointers are incremented by one. These pointers
are incremented whether or not output of the statistical val-
ues is done.
3.23.3 PROGRAM WORK AREAS
3.23.3.1 Switches - MNone
3.23.3.2 Counters and Accumulators - None
3.23.3.3 Llabeled Common
Area: /JONSINT/

Variables: UFACTIR, LFACTR - Used to increment time
interval pointers.

QUTPUT - Used
MPTR - Used
Area: /VRBL/

Variables: IUPDIM, LPTR, NPIR - Increment by onc
each time the routine is called.

UPDTIM, LSTIME - Increment by their re-
spective time increments.

3.23.4 FLOWCHARTS

Figure 32 illustrates the processing flow for subroutine
UPDATE.
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3.24 FUNCTION VLH(VOL)

3.24.1

3.24.2

3.24.3

3.24.4

PURPOSE

Calculates the estimated hourly lane volumes or volume per
lane per hour from the total volume count for a single sensor
for an update interval.

This function is called by subroutine CNVRT.
PROGRAM SYNOPSIS

The total volume count for a sensor for an update interval
(TVOL) is multiplied by the mmber of update intervals in an
hour (CFACTR). The formula used is as follows:

VIH = CFACTRATVOL
PROGRAM WORK AREAS
3.28.3.1 Switches - None
3.24.3.2 Counters and Accumulators

TVOL - The total volume count for a single sensor
for an update time interval. The value is un-

changed.

VLH - Calculates estimated hourly lane volume.
Volume returmed to the calling program.

3.24.3.3 Labeled Common

Area: /ONSINT/
Variable: CFACIR - Used
FLOWCHARTS
None .
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3.25 SUBROUTINE SPDQONT (ITEMPO)

3.25.1

3.25.2

PURPOSE

This routine controls the speed trap calculation portion of
this program. If requested, the data is output to a listing
device and/or a magnetic tape.

PROGRAM SYNOPSIS

This routine is called by the main control program with the
first Continuous Time Series Data Block Record mumber (ITEMPO)
passed as an argument. This subroutine makes calls to the
subroutines and functions described below:

CTSDBR - Derives the on-off state, on-off time, sensor sta-
tus and sensor index mumber from the Continuous Time Series
Iata Block Record.

ISECS - Changes a time variable (HIMMSS format) to time in
seconds,

SPDSUM - Lists the average speeds.
SPDTRP - Calculates the speed value.

SPOUPD - Lists and/or outputs to tape the speed values.

TAPEIN - Reads the next Continuous Time Series Data Block
from the input tape.

After the end time is changed to milliseconds (IDONE) the
output pointers (LPTR, NPTR, IUPDRN, LASTR) and the summary
arrays (MTIMES, TSPD, TCNT) are initialized to zero. The
last record indicator (NMMB) is set to the default value 341,
which is the maximm number of records possible in a block.

Next and after each data block has been input from the
data tape, the output data arrays are initialized to zero.
There is then one DO LOOP that is repeated until an end of
tape is detected or until the on-off time of a sensor is
greater than the ending time. A call to subroutine CTSDBx
is made to decode the on-off state (IONOFF), the sensor sta-
tus (IMBAI) which is included but not used, the on-off time
(ITIME), the sensor index number (ISENS) for the record mum-
ber and loop pointer (MMBER) of the Continuous Time Series
Data Block

After returmning from subroutine CTSDBR, a check is made
comparing the on-off time (ITIME) to the end time (IDONE).
If the on time is greater than the end time, a branch is made
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to the clean-up logic, otherwise, if the sensor index mumber
(ISENS) is zero, or the freeway identification (IFWY(ISENS))
is not the speed trap freeway section, or the sensor state

(IONOFF) is off, the current record is not processed any fur-
ther. Then the lane type is checked for being a mainline or

speed trap sensor.

If it is not a mainline or speed trap sensor, the next rec-
ord is processed. If it is a mainline sensor, the on-time is
saved (MTIMES), the total count (TCNT) is incremented by one
and the next record is processed. If it is a speed trap sen-
sor, the corresponding mainline sensor is checked for an on-
time value. If it is zero, the next record is processed.
Next the difference between the mainline and speed trap sen-
sor is calculated. If the speed trap's on-time is less than
or equal to the mainline's on-time, the next record is pro-
cessed. When it is greater than the mainline's on-time, the
on-time (MTIMES) is saved, the total count (TCNT) is incre-
mented by one, the speed is calculated by a call to function
SPDTRP and the total speed (TSPD) is incremented by the cur-
rent speed value. A call is then made to subroutine SPDUPD
to print and/or output to tape the speed value, the mainline
on-time is reset to zerc and the next record is processed.

When all of the records of a block have been processed,
the first record indicator (ITEMPO) is set to one and the
next block is read by calling subroutine TAPEIN with the
passed parameter (NMBMB) set to the value 3. If the passed
parameter (MMB) is returned with a non-zero value, the DO
LOOP is repeated as described above. If the value is zero
an end of tape was detected.

When an end of tape has been detected or a record on-time
is greater than the end time, a call is made to subroutine
SPDUFD if the tape output option is on (OUTPUT = 5 or 6) to
write any partial logical records and/or subroutine SPDSUM
if the print option is on (OUTFPUT = 4 or 6) to output a sum-
mary listing. A return to the main calling routine is then
made to terminate the program.

3.25.3 PROGRAM WORK AREAS
3.25.3.1 Switches
IDONE - Ending time in milliseconds.
3.25.3.2 Counters and Accumilators
ITEMPO - Initially the first record of the Contin-

wous Time Series Data Block to be used. Set to
one after first block processed.
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NMMB - The last record of the block to be processed.
Initially set to 341. Will be equal to last record
in after calls to subroutine TAPEIN.

i - DO LOOP counter.

SPD - Speed value.

3.25.3.3 Labeled Common

Area: JONSINT/
Variable: OUTPUT - Used.
Area: /VREBL/

Variables: LPIR, NPIR, IUPDRN, LASIR - are all
initialized. LASTR is set to one when
all records processed.

Area: /BLOCK1/

Variable: ETIME - Used.

Area: /BLOCRY/

Variables: All are used.

Area: JARRAYZ/

Variables: FRWYS{7), NLANTP(1), LNTPCD(16) - Used
to isolate speed trap sensors.

Area: JARRAY3/

Variables: IFWY{ISENS), ILNTYP(ISENS) - Used to
isolate speed trap sensors.

Area: /JARRAY4/
Variables: All are used.
3.25.4 FLOWCHART

Figure 33 illustrates the processing flow for subroutine
SPDCNT{ITEMPO) .
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5.20 SUBROUTINE SPDPRN

3.26.1

3.26.2

3.26.3

PURPOSE

This routine 1ists the speed information calculated from
the on times of the speed traps, positions listing device to
top of page and outputs the column headings. This routine is
called by subroutine SPOUPD if the user has requested a hard
copy of the speed data. Calls are made to subroutine PTIME
and the MOD function is used.

PROGRAM SYNOPSIS
After the upstream sensor index mumber (JSENS) is calcu-

lated, the on times of the sensors (MTIMES) are converted to
printable values by calling subroutine PTIME and the MOD func-
tion. The current page line pointer is determined from the
total data calculation counter (NPTR) by using module 46
arithmetic. If the remainder is one, a new page with the col-
um headings is output. Then the speed data information is
output and a return is made to the calling routine.
PROGRAM WORK AREA
3.26.3.1 Switches

ICOUNT - The current page line number.
3.26.3.2 Counters and Accumilators

JSENS - The upstream sensor index mumber.

ITEMPO, ITEMP1, ITEMPZ - Used in determining the
sensor on times in calls to subroutine :VIME.

11, 12, I3 -~ The hours and minutes, the seconds
and the time in milliseconds of the upstream sensor
on time.
14, 15, 16 - The hours and minutes, the seconds,
and the time in milliseconds of the downstream sen-
sor on time.

3.26.3.3 Labeled Common
Area: /JALLIO/

Variables: LP - Used for output device.
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Area: /ARRAY3/

Variables: The following are printed to identify
the lane sensor:

IFWY (JSENS) - 'SD'

ISTA{JSENS} - integer mumber 2, 4, 6, 8
or 10 corresponding to the station mum-
ber.

IDIR(JSENS) - 'N'

ILNO(JSENS) - integer mumber 1 through
4 corresponding to the lane number.

Area: /JARRAY6/
Variables: The following variables are printed:

SPEEDS(LFIR) - the speed value for this
lane.

ASPDS(LPIR} - the average speed for
this lane.

Area: JARRAYS/

Variable: MTIMES(JSENS § ISENS) - the on times of
the upstream and downstream lane sen-
SOr's.

Area: /VRBL/

Variables: LPIR - points to the current array ele-
ment in JARRAY6/.

NPTR - used to determine if a new page
and heading is to be output.

Area: /BLOCK3/
Variable: ISENS - downstream sensor index mumber.
3.26.4 FLOWOIART

Figure 34 illustrates the processing flow for subroutine
SPDPRN.
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¥id CALCULATE
UPSTREAM DOWNSTREAM
SENSOR SENSOR
INDEX INDEX
CALCULATE
UPSTREAM CALCULATE
ON TIME DOWNSTREAM
TO SECONDS ON TIME

TO SECONDS

CONVERT
TO HRS,
MIN, SEC.
COMBINE COMBINE
HRS AND HRS AND
MIN. MIN.

FIGURE 34

SUBROUTINE SPDPRN
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CALCULATE
CURRENT
LINE NUM.
ON PAGE

FIGURE 34 (comeINUED)

SUBROUTINE SPDPRN
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3.27 SUBROUTINE SPDSUM

3.27.1

3.27.2

3.27.3

3.27.4

PURPOSE

Tiis routine lists the average speeds for the speed trap
locations after all of the individual speed calculations are
output. This routine is called by subroutine SPDONT if the
user has requested a hard copy of the speed data.

FROGRAM SYNOPSIS
A new page is started, the colum headings are output and

the station check variable (ICHECK) is initialized. A DO
IOOP is then executed for every possible entry in the total
speed array (TSPD). If the total speed value is not zero,
the average speed (ASPD) is calculated, a blank line is out-
put if the station number of the sensor is different from the
last sensor, and the average speed is output. This DO LOOP
is executed 341 tires and then a return is made to the
calling progranm.
PROGRAM WORK AREAS
552?15-1 &'itdl‘s " !hm-
3.27.3.2 Counters and Accumulators

1 - DO LOOP counter

ASPD - Average speed calculated from TSPD(1)/TONT(I)
3.27.3.3 Labeled Common

The following variables are used and not changed:

Area: /JALL1O/

Variable: LP - output device

Area: [ARRAY3/

Variables: All except ILNTYP are printed.

Area: /JARRAY4/

Variables: TSPD and TONT are used to calculate
the average speed (ASFD).

FLOWCHART

Figure 35 illustrates the processing flow for subroutine
SPDSUM.
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FIGURE 35
SUBROUTINE SPDSUM
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3.28 FUNCTION SPDTRP (1SENS)

3.28.1

34-2‘ .2

3.28.3

3.28.4

PURPOSE

Calculates the speed from the on times of two sensors

spaced i8 feet apart (leading edge o leading edge). This
routine is called by subroutine SPDONT.

PROGR/M SYNOPSIS

The following formula is used to calculate the speed where
t is the time difference in milliseconds between the on times
of the trap sensors:

18 ft. _ 1000 ms _ 3600 sec. 1 mile _ 135000
Speed = tms XIsec. * 1Ihr. X320 tfe. 11t

PROGRAM WORK AREA
3-281311 ths = HHE.
3.28.3.2 Counters and Accumulators

SPDTRP - Calculated speed value returned to calling
program.

3.28.3.3 Labeled Common
Area: JARRAY4/
Variable: MTIMES - Used.
FLOWCHART
None.
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3.29 SUBROUTINE SPDUPD (SPD)

3.29.1

3.29.2

3.29.3

3.29.4

PURPOSE

This subroutine will print and/or output to tape the speed
information calculated for the speed trap locations. The
speed trap data arrays and pointers are maintained by this
routine. Subroutines SPDPRN and TAPEQU may be called de-
pending upon the output option specified.

PROGRAM SYNOPSIS

Upon entry a check is made to see if this is the end of

the program by checking the last request flag (IASTR). If it
is not the last request, the current data array pointer (LPTR
and the total data calculation counter (N'TR) are incremented
by one. Next the current speed information is transferred to
the data arrays (/ARRAY6/) and the logical record time limits
(IUPDST and IUPDET) are updated. If the print option is on
(QUTPUT = 4 or 6) a call is made to subroutine N. Next
if the data arrays are not full {LPIR 365) a return to the
calling routine is made.

When the data arrays are full or it is the end of the pro-
gram, the logical record mumter counter (IUPDRN) is incre-
mented by one. 1f the tape output option is on (OUTPUT = §
or 6) a call is made to subroutine TAPEQU. Next the current
data array pointer (LPTR) is reset and the routine returns
to the calling routine.

PROGRAM WORK AREAS
3.29.3.1 Switches - None.
3.29.3.2 Counters and Accumlators - None.
3.29.3.3 Labeled Common
Area: /VRBL/
All of the variables of this common area are modi-
fied by this routine except for LASTR which is
only checked.
Area: /JARRAYS/
All of the arrays are reset to new values.
FLOWGIART

Figure 36 illustrates the processing flow for subroutine
SPIUPD (SPD).
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FIGURE 36
SUBROUTINE SPDUPD
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FIGURE 36 (conTiteueD)
SUBROUTINE SPDUPD
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APPENDIX A

This appendix contains an alphabetical list of definitions of con-
stants, variables and array names used in Tabeled Common areas and pri-
mary parameters passed to subroutines. Word length is four bytes of

eight bits per byte.

The Keyword colum is the name of the constant, variable or array.
The Type and Dimension column defines the format specification and the
number of elements if it is an array, where

A - Alphamumeric
I - Integer
R - Real

indicate the parameter use in the program. The Labeled Common column
designates the Labeled Common area if present or a parameter passed be-
tween subroutines if absent. The Purpose colum defines the keyword
and explains the format or use in the progran,
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Keyword

AFACTR

AFFDIR

AFFDWN

AFFFWY

AVGINT

AVGTIM

Type and
Dimension

1(170)

R(170)

A4)

1(4)

Al4)

1(4)

R{170)

R(170)

Labeled

ARRAY1

ARRAY®

CNSINT

ARRAYG

ARRAYG

BLOCK2

YRBL

Purpose

The total mumber of active mainline sen-
sors for each freeway station.

The average station density for the aver-
aging time interval {AVGINT).

The Factor used in subroutine UPDATE for
updating the current averaging time in-
terval (AVGTIM). AFACIR is in millisec-
onds and is equal to the averaging time
interval in milliseconds per second.
AFACTR = (AVGINT) x (1000)

A one {1) character alpha code repre-
senting the direction of travel of the
affected segment. (See NOFWYS for
codes.)

A two (2) character integer value that
is the downstream station for the af-
fected segment.

A two (2) character alpha code that
represents the freeway of the affected
segment. {See NOFWYS for codes.)

A two (2) character integer value that
is the upstream station for the affected
segment.

The average station occupancy percent
for the averaging time interval (AVGINT].

The average station speed for the aver-
aging time interval (AVGINT).

The averaging time interval in seconds.
One of the values that can be changed
in subroutine PRMTRS and DEFLTS. De-
fault value of 60 seconds is initialized
in subroutine PRMIRS.

The current averaging time in millisec-
onds. This variable is included in
Labeled Common and is incremented by
the averaging time interval factor
(AFACTR) in subroutine UPDATE. Even
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Type and  Labeled
Keyword Dimension Common

AVGTIM (Cont.)

AVLH R(170) ARRAY6
AVOL R(170) ARRAY6
BEGSTA  I(4) ARRAY7
CALLEX  A,I(2) HEAD
CFACTR F ONSTNT

CoMMNT  A(17,20) HEAD

Purpose

though AVGTIM has no current significant
function after it has been calculated
and used in subroutine DEFLTS, it does,
however, provide program consistency
with respect to the updating and listing
time variables and allows the programming
of alternate statistical computations
with a minimm of modification.

The average station volume per lane per
hour for the averaging time interval

(AVGINT).

The average station volume for the aver-
aging time interval (AVGINT).

The beginning station index numbers of
the freeway segments.

The call box code closest to the inci-
dent location. The first word of the
array is a two (2) character alpha code
that represents the freeway. (See
NOFWYS for codes.) The second word of
the array is a three {3) character in-
teger value that represents the location
and direction. (See Appendix B.)

The Factor used in functions VLH and
SPEED for converting volume counts to
estimated hourly lane volumes. CFACIR
is equal to 3600.0 seconds per hour
divided by the number of seconds in the
updating interval (UPDINT).

CFACTR = forsees

Additional comment lines. Each line
contains up to 68 (4 x 17) alphammeric
characters. A maximm of twenty lines
is possible. Unused lines contain
blank characters. The mumber of com-
ment lines (NOOOM) will be zero if
there are not any comments. [f comment
lines are desired, NOOM will contain
the mumber of lines.
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Keyword

DATE

DFACTR

DIRCTS

DURATN

ENDSTA

ETIME

Type and
Dimens ion

A(3,341)

A(8)

I(5)

I(4)

Labeled

BLANK

BLOCK1

HEAD

ARRAY2

HEAD

ARRAY7

BLOCK1

Purpose

Contains the Continuous Time Series Data
Records read frem the input data tape.
Used in subroutines CTSDBR and PSINIP.

The input data starting date in the for-
mat YYMMDD. YY is the year; MM is the
month; DD is the day,i.e., June 30, 1974
would be 740630.

The time in the format HIMMSS that the
incident was detected by the DETSRC.

HH is the hour; MM is the minute; SS is
the second.

A one (1) character alpha code repre-
senting the incident detection source.
The characters used are:

H - Helicopter

C - air

V - Verification patrol unit
R - Radio monitor

S - Computer

The Factor used in fumction NPULSE for
calculating occupancy duration. DFACTR
is the mumber of milliseconds in one
sensor status sample and is equal to
1000 malliseconds per second divided by
the number of sensor status samples per
second (SMPLRT).

DFACTR = a0t

A one (1) character alpha code that rep-
resents the appropriate direction of
travel for a segment. (See NOFWYS for
codes.)

The duration of time in seconds for the
respective traffic voluoe counts.

The ending station index numbers of the
freeway segments,

The input data tape ending time in the
format HHMMSS. HH is the hour; MM is
the minute; SS is the second.

176



GFACTR

GMIRLY

IASGMT

Type and
Dimension

A(8)

A(S)

1(13)

1(2.5)

Labeled

ARRAY2

ALLIO

ONSINT

ARRAY1

Purpose

A two (2) character alpha code that rep-
resents the appropriate freeway. (See
NOFWYS for codes).

The logical or device unit number as-
signed to where the program will get
operator input.

The factor used in functions DENSITY and
SPEED for estimating density from occu-

percent. One of the values that
can go changed in subroutine PRMIRS.
Default value of 2.80 is initialized in
subroutine PRMIRS.

Comments pertaining to the incident
freeway segment geometry indicators
(GMTRLY). Twenty (20) characters maxi-
mm (5A4).

The incident freeway segment geometry
indicators. Each word of the array con-
tains either a one (1) or a zero {0) in-
teger value. This array is sequenced in
the same order as the incident freeway
segment geometry (IFSG) format. (See
Section 2.3 for details.) If a
value of one (1) is in the array word,
then the corresponding sensor type in
the IFSG format is present. If the
value of zero (0) is in the array word,
then the corresponding sensor type in
the IFSC format is not present.

The beginning and ending sensor index
mmbers of the affected freeway segments.
Each pair, IASQMT {1,I) and IASQMT (2,1)
where 1 equals 1 through 4, is respec-
tively the beginning and ending sensor
index numbers of the corresponding af-
fected freeway segments. The last pair,
IASGMT {1,5) and IASGMT (2,5), are the
beginning and ending mumbers for the
environmental stations.

Integer value equal to the decimal
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Type and
Keywerd Dimension
IBYTE (Cont.)
IOMNT A(5,20)
iDIR A(341)
IFINAL I
IFWY A1)
IHw 1
ILANES 1(13,20;

Labeled

ARRAY3

ARRAY3

Purpose

value of one (1) byte plus one (1)
(i.e., one hexadecimal byte of 'FF' is
255 plus one (1) or 256).

Twenty (20) alphanumeric characters for

each incident clearance scenario event.

This array is used to clarify the nature
of the event.

A one (1) character alpha code used for
printing the sensor direction in subrou-
tine PRINT.

The time in the format HMMSS for which
the last average sensor values and aver-
age station values are to be calculated.
One of the values that can be changed in
PRMIRS. Default value of the input data
ending time (ETIME) is initialized in
subroutine PRMIRS. I8 is the hour; MM
is the minute; SS is the second.

Two (2) character alpha code used for
printing the sensor freeway in subrou-
tine PRINT.

Integer value equal to the decimal value
of two {2) bytes plus wi. (1)(i.e., one
hexadecimal byte of 'FFFF' is 65,535
plus one (1) or 65,537).

The incident clearance scenario vehicle
movement indicators. The leftmost di-
mensicn of the array is sequenced in the
same¢ order as the incident freeway seg-
ment geometry (IFSG) format and is a
sequence of zeros (0) and ones (1). A
one denotes presence of a wvehicle. (See
Section 2.3 for details.)

178



ILNTYP

INCDIR

INCIWN

10BUF

INCEWY

ITIME

INCTIM

ISENS

Dimension
I(341)

A(341)

A(1024)

1(20)

Labeled

ARRAY3

ARRAY3

HEAD

BLANK

BLOCK3

BLOCK3

Purpose

Integer value for printing the sensor
type lane mmber in subroutine PRINT.

A four {4) character alpha code for
printing the sensor type identification.
(See LNTCPD for codes.)

The sensor status of the record.

A one (1) charscter alpha code that rep-
resents the direction of travel of the
primary incident location.

A two {2) character integer value that
is the station downstream of the station
that is closest to the incident.

Contains either the lane Sensor Tape
Block or a Continuous Time Series Data
Block.

A two {2) character alpha code that rep-
resents the freeway of the primary inci-

dent location. {See NOFWYS for codes.)

The on-off time in milliseconds of the
Tecord.

The incident clearance scenario event
time in the format HIMMSS. HH is the
w; MM is the minute; SS is the sec-

The sensor index mumber of the record.

A four (4) character alpha code that
represents the incident type code. The
codes are as follows:

TCOL - Traffic collision

DISL - Disabled vehicle

SPIL - Spilled load

GAWK - Gawking (rubber necking)

NOTH - No apparent reason for inci-
dent

(Blank) - Special or mon-incident in-
put data tape
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Keyword

ISTA

ISTAR]

IUPDRN

IUPDT™

IUPOCC

IUPVOL

Type and
Dimension

1(341)

1({200)

I
1{341,16)

I
1(341,16)

Labeled

HEAD

ARRAY1

ARRAY3

BLOCKZ

VREL
ARRAYS

VRBL
ARRAYS

Purpose

A wwo (I) character integer value that is
the station upstream of the station that
is closest to the incident.

Lane Sensor Index Number Table. The se-
quential sensor index mumber. If the
corresponding entry is zero, the sensor
data is not to be included in the e-ta-
tistical data.

A two (2) character integer value used
for printing the sensor station in sub-
Toutine FRINT.

The time in the format HJMSS for which
the first complete average sensor values
and average station values can be calcu-
lated. One of the values that can be
changed in subroutine PRMIRS. Default
value of the input data start time
(STDME) is initialized in subroutine
PRMTRS. HH is the hour; MM is the min-
ute; SS is the second.

The logical record count output to tape.
The pointer corresponding to the current
update time interval. (IUPDIM = 1,2,3,..
oim]a

The first on time of the logical record.
The raw occupancy duration ring buffers
for the updating time interval (UPDINT).
{See subroutine OCCVOL.)

The last outline of the logical record.
The raw “olume count ring buffers for

the updating time interval (UPDINT}.
(See subroutir> OCOVOL.}
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Type and  Labeled
Keyword Dimension Common Purpose

LISTCD 1 Key parameter listing code value. Argu-
ment passed between subroutines PRMIRS
and NEFLTS. Subroutine DEFLTS lists a
message and the key changeable parame-
ters according to the value.

<0 - Message is "IRRECOVERABLE ERROR'.
Allows input to change parameters.

= 0 - Message is "DEFAULT VALUE'.
Allows input to change parameters.

20 - Message is "VALUES TO BE USED'.
Input is not allowed.

LASTR I VRBL The last logical record flag, zero if
not last, one if last.

LFACTR I CNSTINT The factor used in subroutine UPDATE for
updating the current listing time inter-
val {LSTIME). LFACIR is in milliseconds
and is equal to the listing time inter-
val in seconds (LSTINT) multiplied by
1000 milliseconds per second.

LFACTR = (LSTINT) x (1000)

LITIME 1(341) ARRAY4 The last time in milliseconds that the
sensor detected a vehicle entering or
leaving a sensor or the last update
time interval.

LIMITS 1 ARRAYS The station limit option. A value of 0
indicates use of all the stations on
the input data tape.

INTPCD  A(20) ARRAY2 A four (4) character alpha code with
trailing blanks that represent the ap-
propriate sensor type.

Purpose
Sensor Type Description of
Type Character Sensor Type
Code Code
1 LANE Mainline
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Type and  Labeled
Keyword Dimension Common

INTPCD (Cont.)

Sensor Type
Type Character
Code Code

2 oA
3 coB
4 CoNA
5 CONB
6 OFFA
7 OFFB
8 OrA
9 ONB
10 VIOA
11 Vios
12 ENVT
13 ENVL
14 ENVW
15 QUE
16 SPD

Purpose

Purpose

Description of
Sensor Type

Collector-distributors
Collector-distributors
Freeway connectors
Freeway connectors
Off-ramp

Off-ramp

On-ranp

On-ramp

Violation counter for
metered on-ramps

Violution counter for
metered on-ramps

Environment - temper-
ature

Environment - light

Environment - mois-
ture

On/off-ramp queue
Speed trap

17 - 20 Blank - Reserved for future

usc

Some of the sensor types have an appen-
dage code of A or B. These two (2)
subcodes are used to differentiate
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Type and  Labeled
Keyword Dimension Common Purpose

INTPCD (Cont.) multiple sensor types, in proximity, in
the direction of travel, encountered at
a freeway station.

LP 1 ALLIO The logical (or device) unit muber as-
signed to where the program will list
the program output.

LPSTA ALA HEAD The freeway station closest to the inci-
dent. The first word of the array is a
two (2) character alpha code that rep-
resents the freeway. The second word
of the array is a two (2) character in-
teger value that is the station mumber.
The third word of the array is one (1)
character alpha code that represents
the direction of travel. (See NOFWYS
for codes.)

LR 4 VREL The pointer to the current raw occupancy
and volume count ring buffers.

LSTINT I BLOCK2 The listing time interval in seconds.
One of the values that can be changed
in subroutines PRMIRS and DEFLTS. De-
fault value of twenty (20) seconds is
initialized in subroutine PRMIRS.

LSTIME 1 VRBL The listing time interval in millisec-
onds. LSTIME is incremented by the
printing time interval {LFACTR) in sub-
routine UMDATE if the average sensor
and station values arc printed.

HOUP I CNSINT  The total mumber of cosplete updating
time intervals. MAXUP is equal to one
(1) plus the guantity of the ending
time interval in seconds (TFINAL) minus
the beginning time in seconds (TSTART)
divided by the updating time interval
in seconds (UPDINT).

sAp = TEINAL - TSTART |
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Type and Labeled
Keyword Dimension Common Purpose

MBAL 1{331) ARRAYS Modified, bad, active and inactive state
code for the sensor.
Modified - the sensor was recently
changed from the inactive state to the
active state, or vice versa.
Bad - a malfunction was detected for
this sensor.
Active -~ the sensor was collecting data
at this time.
Inactive - the sensor was not colliecting
data at this time.

Code Binary State

Mmber Bits
0 0000 inactive
1 0001 active

[ %]

0010 bad, inactive

3 0011 bad, active

H 0100 modified, inactive

S 0101 wmodified, active

6 0110 modified, bad, inactive

7 0111 modified, bad, active
MFACTR I ONSINT The number of raw occupancy duration

and volume count ring buffers to be
used for calculating the average sensor
values and average station values in
subroutine OWRI. MFACTR is the mumber
of updating time intervals in an aver-
aging time interval and is equal to the
averaging time interval in seconds
{AVGINT) divided by the updating time
interval in seconds (UPDINT).

MPACTR = AVGINT
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Keyword

MLSTAS

MTIMES

1(341)

Labeled

ARRAY1

ARRAY1

ARRAYS

HEAD

Purpose

The beginning and ending station index
mmbers of the affected freeway segments.
Each pair, MLSTAS (1,I) and MLSTAS (2,1),
where I equals 1 through 4, is respec-

tively the beginning and ending station
index numbers of the corresponding af-

fected freeway segments.

The total number of freeway stations ex-
cluding the environmental stations.

The maximm number of raw occupancy dura-
tion and volume count ring buffers used
in processing the data set. MPIR is
equal to the mumber of raw oc

duration and volume count ring fers
used in calculating the average sensor
values and average station values
(MFACTR) plus one (1).

MPTR = MFACIR + 1.

Absolute starting time in milliseconds
calculated by subroutine FKMIRS and
passed to suhmutims PSINTP and LSTIN.
This is the very first time of a Contin-
wous Time Serics Deta Block Record for
which raw occupancy duration and raw
pulse counts are to be collected. This
time value is normally set equivalent
to the requested start time (ISTART)
minus the averaging time interval
(AVGINT). If this time is less than
the input data tape start time {STDME),
it is unconditionally set equivalent to
STIME.

The last on time of the speed trap sen-
SOTS.

The number of traffic volume counts at
or near the incident site. The maximum
is five (5).

The mumber of events in the incident
clearance scenario. A maximm of

twenty (20) is possible.
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Keyword

NETIME

NI

NLANTP

NISENS

NOFWYS

Type and
Dimension

1{365}

1(365}

Labeled
Common

ARRAYG

ARRAYZ

ARPAYE

HEAD

ARRAYZ

Purpose

The on time of the downstream sensor of
the speed trap lane.

A two {2) character integer value that
is the number of heavy trucks (5 or more
axles) involved in the incident.

A two (2) character integer value code.
Attached as an appendage to the DATE, it
is the input data type identification.
This value is the mumber of incident and
non-incident data tapes made for this
particular day, where the mumbers less
than 50 are for incidents and the mum-
bers greater than or equal to 50 are for
non-incidents.

The number of possible different sensor
types. There are twenty (20} different
sensor types.

The sensor index mumber of the down-
stream SEnsor.

A two (2) character integer value that
is the mmber of light duty vehicles (2
axles} involved in the incident.

A two {2) character integer value that
is the mumber of light trucks (3 or &
axles) involved in the incident.

The 1amber of additional comment lines
in the input data tape header block. A
maximm of twenty (20) lines is possi-
ble.

The number of possible different free-
way segments. There are eight (8) dif-
ferent freeway segments.

&ﬂ' ) Up-- Down-
ment Free- Direc- stream stream
Mm. way tion  Station Station

1 M E 1 27
Z SM ® 28 1



Type and Labeled
Keyword Dimension Common Purpose

NOPWYS (Cont.) Seg- Up- Downi -
ment Free- Direc- stream stream
Mm. way tion  Station Station

3 Sh N 1 32
4 Sh s 32 1
5 HA N 1 25
6 HA S 25 1
7 ST N 1 i0
8 - NOT USED -
NOSENS i CNSTNT The total mamber of sensors included in

the data set, (includes the environmen-
tal sensors).

NSTIME 1{365) ARRAYS The on time of the upstream sensor of
the speed trap lane.

NPIR i VRBL The pointer to the next raw occupancy
and volume count ring buffers.

NSENS 1{170) ARRAY1 Freeway Station Total Sensor Table.
The total mmber of sensors for each
freeway station.

NSGMTS I HEAD The total number of affected segments
on the input data tape. A maximm of
four (4) segments is possible.

NMMBER i BLOCK3 The record number of the Current Contin-
wous Time Series Data Block to be de-
coded.

OUTPUT I CNSINT  An integer value specifying the form of
output wanted.

0 - Listing of Header Block and Lane
Sensor Table only.

1 - Listing of Header Block, Lane Sen-
sor Table and computed sensor and
station data.

2 - Write the input tape Header Block,
Lane Sensor Table and computed
sensor and station data to output
mw‘
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Reyword Dimension
OQUTPUT (Cont.)
PFACTR R
PSTML I

PuT I
RDEN R{341)
ROAD A
ROCC R(341)
RSPD R{341)
RVIH R{341)
RVOL R{331)

Labeled

CNSTNT

ALLIO

ARRAYG

HEAD

ARRAYG

ARRAYG

ARRAYS

ARRAYO

Purpose

53 - Both 1 and 2.

One of the values that can be chanped in
subroutine PRMIRS. Default value of zero
(0} is initialized in subroutine DEFLTS.

A factor used in subroutine ONWRT for
calculating occupancy percent from the
occupancy duration. PFACTR is equal to
100 percent divided by the number of sen-
sor status samples per second (E!‘I_RT}

multiplied by the mmber of seconds in

the updating interval (UPDINT).

PFACTR = 13?:“

A five (5) character integer value of
the estimated post mile of where the in-
cident occurred. The value is 100 times
the real value.

The logical (or device) unit number as-
signed to where the program will write
error and verification messages.

The average sensor density for the aver-
aging time interval (AVGINT).

A one (1) character alpha pavement con-
dition code.

D - dry
P - damp
W - wet

The average sensor occupancy percent for
the averaging time interval (AVGINT).

The average sensor speed for the aver-
aging time interval (AVGINT).

The average sensor volume per lane per
hour for the averaging time interval
(AVGINT) .

The average sensor volume for the aver-
aging time interval (AVGINT).
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Type and  Labeled
Keyword Dimension Common Purpose

SIGN ALl HEAD F.A.5.5. sign code closest to the inci-
dent location. The first word of the
array is a one (1) character alpha code
that represents the freeway direction.
{See NOPWYS for code.) Note. As of
June 30, 1974, the Santz Monica Freeway
is the only freeway with changeable mes-
sage =igns. The second word ot the ar-
ray is a two (2) character integer value
that is the number of the sign. See
Appendix B.

SINDEX 1(171) ARRAY1  The beginning sensor index mmber for
each freeway station including environ-
mental stations. The last entry in
SINDEX (TOTSTA ¢+ 1) is NOSENS + 1,

SWPLRT 1 BLOCK2 The mmber of sensor samples per second
at which the CTSDR were collected. One
of the values that can be changed in
subroutine PRMIRS. Default value of 15
{for LAAFSCP loop freeways: Santa
Monica, San Diego and Harbor) is initial-
ized in subroutine PRMIRS.

SPEEDS R(365) ARRAYG The calculated speed of the speed trap
lane.
START™ 1(5) HEAD The start time of the traffic volume

counts in HMMSS where HH is the hour;
MM is the minute; and SS is the second.

STATUS 1(341) ARRAY4 The on or off status code for the sen-
sors. One (1) indicates that a wvehicle
is currently on the sensor. Zero (0)
indicates that a vehicle is currently
not on the sensor,

STIME 1 BLOCK1 The input data tape starting time in
the format HMMSS where HH is the hour;
M is the minute; and SS is the second.

STOPT™ 1(5) HEAD The stop time of the traffic volume
counts in HEMMSS format where HH is the
hour; MM is the minute; and SS is the
second .
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TPIN

SPD

TSTART

Type and
Dimension

R(341)

R(341)

Labeled

ARRAY4

ARRAY1

ALLIO

ALLIO

ARRAYS

Purpose

The total mumber of accumilated speeds
for the speed trap sensors.

The time in seconds for which the last
average sensor values and average sta-
tion values are to be calculated.

The total mumber of freeway stations in-
cluding the environmental stations.

The logical (or device) unit mumber the
program will read the input data tape.

The logical (or device) unit mumber the
program will write.

One (1) character integer value code in-
dicating the traffic conditions.

Incident data sets:

1 -- stop-and-go, specds < 30 mph, occu-
pancy > 24%1.

2 -=- free-flowing,2> 1400 vph.

3 -- free-flowing, = 700 vph and < 1400

vph. _
4 -- free-flowing, < 700 vph.
Non-incident data sets:

S -- congested, occupancy up to 40%.

6 -- non-congested, occupancy up to 30%,
2 1400 wph.

7 -=- non-congested, occupancy up to 20%,
Z 760 vph and < 1400 vph.

8

-- non-congested, occupancy up to 10%,
< 700 wph.

The total accumulated speed for the
speed trap sensors.

The time in seconds for which the first
complete average sensor values and aver
age station values can be calculated.
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Keyword

UFACTR

UPDINT

UPDTIM

VERTIM

VISBL

I{5)

o

A

Labeled

ARRAY6

BLOCK2

HEAD

Purpose

The calculated accumilated speed of the
speed trap lane.

The factor used in subroutine UPDATE for
updating the current update time inter-
val (UPDTIM). UFACIR is in milliseconds
and is equal to the update time interval
in seconds (UPDINT) multiplied by 1000
milliseconds per second.

UFACTR = (UPDINT) x (1000)

The updating time interval in seconds.
One of the values that can be changed
in subroutine PRMIRS. Default value
of 20 seconds is initialized in subrou-
tine PRMIRS.

The updating time interval in millisec-
onds. UPDTIM is incremented by the
updating time interval factor (UFACTR)
in subroutine UPDATE.

The mumber of vehicles counted during
the traffic volume counts.

A one (1) character alpha code repre-
senting the incident verification

E

Helicopter

(¥ 513

Verification patrol unit
Radio monitor

Computer

The time in the format HMMSS that the
incident was verified by the VERSRC.

H
C
Vv
R
S

A one (1) character alpha code repre-
senting the visibility,

S -~ Sunny
H - Hazy
0 - Overcast
Fli-

D - Dark
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Keyword Dimension

WETHER

Type and

A

Labeled

Common

HEAD

Purpose

A one {1) character alpha code repre-
senting the weather condition.

€ - Clear
L - Light rain
i - Heavy rain
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/COMMDN/

—m— ——

BLOCK1

BLOCK1
HEAD

INPUT DATA TAPE HEADER BLOCK
VARIABLE NAME INPUT FORMAT

APPEIDIY B

DATE

N1

TRAFF
STIME
ETIME
NSQMTS
AFFFRY (1)
AFFDIR(1)
AFFUPL1)
AFFIWN(1)

AFFFWY(4)
AFFDIR(4)
AFFUP(4)
AFFIRN(4)
WETHER
VISBL
ROAD
INCFWY
INCDIR
INCUP
INCIWN
SIGN(1}
SIGN(2)
CALLEX(1)
CALLBX(2)
PSTML.
LPSTA(1)
LPSTA(2)
LPSTA(3)
DETSRC
DETIME
VERSRC
VERTIM
INCTYP
NLIV

NLT

195

REL. BYTE LOC.
16 1-6
12 7.8
11 9
16 10-15
16 16-21
12 22,23
nl 24,25
Al 26
12 27,28
12 26,30
31,44
A2 45,46
Al 47
12 48,49
12 50,51
Al 52
Al 53
Al 54
A2 55,56
Al 57
12 58,59
I2 60,61
Al 62
12 63,64
A2 65.66
13 67-79
15 70-74
A2 75,76
12 77,78
Al 79
Al 80
16 81-86
Al 87
A6 88-93
Ad 94-97
12 98.99
12 100,101
12 102,103
12 104,105
11 106
{107-117)
I L S
A4 119-122
(123-134)
A 135-138




JCOMMON/  VARIABLE NAME  INPUT FORAT
HEAD INCTIM(1) 16
ILANES(1,1) n
ILANES(13,1) 1
TOMNT(1,1) Ad
IOMYT(5,1) M
INCTIM(20) 16
TLANES(1,20) 1
ILANES (13, 20) n
IOMNT(1,20) A4
IOMNT(5,20) A
NCOUNT 12
STARTM(1) 16
STOPTM(1) 16
DURATN(1) 13
VOOUNT(1) 14
STARTN(S) 16
STOPTM(S) 16
DURATN(S) 13
VOOUNT (5) 14
ARRAY'2 NOFWYS 12
FRIYS (1) A2
FRWYS(8) A2
DIRCTS(1) Al
DIRCTS(8) Al
NLANTP 12
LNTPCD(1) A
INTPCD(2) Ad
NCSTNT NOSENS 13
HEAD NOCOMM 12
COMMNT(1,1) A
OMINT(17,1) A
: T(1,20) Ad
COMFINT (17, 20) Ad

194

REL. BYTE LOC,

139-144
145
(146-156}

157
158-161
(162-173)

174-177
178-879

880-885
886
(887-897)

898
899-902
(903-914)

915-918
919,520
021-926
927-932
933-935
936-539

(940-996)

997-1002
1003-1008
1009-1011
1012-1015
1016,1017
1018,1019

(1020-1031)

1032,1033
1034
(1035-1040)

1041

1043,1043

1044-1047
(1048-1119)

1120-1123
1124-1126
1127,1128
1129-1132
(1133-1192)

1193-1196
(1197-2420)

2421-2424
(2425-2484)
2485-2488



ARRAY1

VARIABLE NAME INPUT FORMAT

IASGMT{1,1)
IASGMT(2,1)

LI
e ow

IASGMT(1,5)
IAS(MI(2,5)
TOTSTA

SIhI?EK{l)

SINDEX(171)
MLSTAS(1,1)
MSTAS(2,1)
MLSTAS(1,4)
MLSTAS(2,4)
MLSTOT

:\CTI:NS(I)

-

ACTINS(170)

195

REL. BYTE LOC.
I3 2489-2491
13 2452-24%4
(2495-2512)
I3 2513-2515
I3 2516-2518
13 2519-2521
13 2521-2524
(2525-3031)
13 3032-3034
I3 3035-3037
I3 3038-3040
(3041-3052)
13 3053-3055
13 3056-3058
I3 3059-3061
I1 3062~
(3063-3230)
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FEDERALLY COORDINATED PROGEAM OF HIGHWAY
RESEARCH AN DEVELOPMENT (FCIM)

The Mices of Rescarch and Develapment of the
Federal ”iphhlg Administration are respunsible
for a broad program of rescarch with reouros
iﬂ:f‘ll.lrﬁl‘lﬁ its owr stafl, contract programes, and a
Federal Aid program  which 4= conducted by e
through the State highwav departments and which
also finaners the Nationat Cooperative Highway
Research l'rﬂFTdm I!l.;uu;:nf tw the Trann:ln-rl;!in i
T'"' I'-|1il',-l!;‘ 1:l-ltdillasl'|l !.rll'
of Highway Nesearch and By elopanent
IFCP) b a carcfully selected proup of projects
gimed at urgent, national |-rul-lrmu. which comeen.

Hesearch Boand,
sram

trates these resouries on these l.ripf‘-lq'ﬂn Lo oldtain
Virtually al! of the axailable
funds and «tafll reourn= s 3 TETH ol the PO
ltlprl"l-*t with < much of the Federal-aid rescarch
funds of the Stats and the XCHEP rew MITCr= A
the States agree b devole 1o these ||tni-|.l+-.'

timelv  solutions,

FOP Category Descriptions

I. Improved Highway Design and Opera-
tion for Safety
Salciy HED adidresse= |lru|'bld'r|h- connected with
the th;.-un-il-i!itir- of the Federal Highway
Administration under the Highway Safets Act
and includes investipation of appropriate desipn
roarkid
|4!'_l.hil'.'ﬂ and scientific Jdatas for the formulation

standards, bhardware, sigming,  and

of improsed salety regnlations,

I=

Reduction of Trallic Congestion and
Improved Operational Efficiency

Traffic BEID b oomivrred with irrrtrc:-iug the
operational efficiency of exvisting highways In
aidy I.‘irillg Iri ]tlmtu:f‘._ bix ;Hlil-llllllt.": 1ir'-'|pn- for
existing as well as new facilities, and by keep-
ing the demand-capacity relationship in better
Balance through traffic management techniques
such as bus and carpodd preflorontial treatment.
motorist information, and rerouting of trafhe,

* The cwmplete T velfine oMicie] stabrment of the 177 b
aviliakles frem il Satbeomal Terbnbeal Information Servies
INTINy, Sprimgfebl Viegisia ST06) (0nder Moo FIT S00GT,
prtes S pestpakbd ) SMimgle woquien of Il [ntemlpetacy
[ LS are  whilgimabls wmithen? charge  Tress I*regrams
Amalysje FPININ-TH, (Mlews of Ressarel il Develspasent,
Visleeal Mighwas Adminisfestion Washingtan, Te6 =0l

L Environmental Considerations in High-
way Design, Loeation, Consiruction, and
tiperation

Environmental BEDF & disectedd toward idbentify.
ing and evaluating hishway  cleoents which
affret the qualite of the buman environmest,
The ubtimate goals are redoction of adivrrse biigh-
way and trafls

enfanorment of the envi tonment

impacts,  and [rriderthon and

i. Improved Materinls Utilization and Dara.

hikity

‘!Jll'li.llt Ha!' 'lq 1|1:’1:|.'|‘1|r|i uiliq -\,Iu"o“ug ﬂlr

brvwledor of materials propertios and techinology
1o Tully
materials, to oo iy extender or sulwtitite ms

utiboe  availa¥le naturaffv  oocurring
terials for materiaks in short sapply., and 10
devise proendures for converting industris! and
wther
These activities are all divected towand the eone

waste=  into useful  highway |1r--:|1.|rI-
mon pvals of lowering e ot of hiiphiwany
reetruction and evtendding the period of main

temanve-fpee peerathon.

Improved Design to Reduce Cost<, Extend
Life Expectancy, and Insure Structural
Safely

*‘!

Structural AP & voneernd with Tortds ving the
latst tevhnological advaneoes in stroctural e
signs, falwication processes. and  cmstradion |
!n'lmupl---, te provide safe. eflicint highwavs |
at reasonable oo,

fi. Protetype Development and Implementa.
tion of Hesearch

111&‘ calgory s II'IIHrl'J'l'I'iI hli'lil ||1I.|1:|-|n1:;_- Jt!li
'Ir.n:-[-'rrill.-; =gl and teeln 'Jrlﬂ"\ ik prac
vommonly  identified.,

tier, o, as it has hewn

“teehnology transfer ™

i Improved Technology for Highway Main-
feninee

“.l;!'all-'ruf'ln' AR l-lt;ﬂ!itr'- e lude tha .h\l!.-l--
mwerd anied J|-|~I'|r.il'|uf| ol pew Il-]-.r.u!nz,-\ Iy i
proave manapemaenl, Lo augment U watilization
ol resources, and o increase L b ratsmal vlfeienes
and  =afety
facilities.

in the maintrnance of highwas §






